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(57) A disposable diaper in which a waist opening 
portion and right-and-left leg opening portions are 
formed in a use state having: an elastic portion where a 
plurality of elastic members is provided along a width 
direction with an interval of not more than 7.0 mm in a 
longitudinal direction, and a non-elastic portion where 
no elastic member is provided, at least at an under waist 
portion of a body peripheral region of a length range 
from a waist opening edge to a leg opening start end, 

wherein the non-elastic portion is in a center of at 
least one of a front side and a back side and the elastic 
portion is provided in a region including right-and-left 
side portions except the non-elastic portion, and 

a difference between a maximum product width 
obtained when the body peripheral region is extended 
to a limit of extension in a product width direction and a 
contracted product width obtained when the body pe- 
ripheral region is in a non-extended contraction state is 
from 1 00 to 250 mm in a state where the front side and 
the back side are overlapped. 
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Description 

Field of the Invention 

[0001] The present invention relates to disposable 
diapers and method for manufacturing elastic sheet for 
the same. 

Background Art 

[0002] Recently, pants-type disposable diapers have 
been widely used. Generally, the disposable diaper 
comprises a liquid permeable top sheet which locates 
at a side of a wearer, a liquid impermeable back sheet 
which locates at an opposite side of the wearer, and an 
absorbent body which is arranged between both these 
sheets at each center of a body peripheral region and a 
leg peripheral portion, such that double-faced adhesive 
tapes annexed to both end portions in the width direction 
of the body peripheral region in the back side are joined 
to the body peripheral region in the front side. 
[0003] As shown in FIG. 39, a large number of body 
peripheral region elastic members 4F and 4B, and leg 
peripheral portion elastic members 5F and 5B (e.g., rub- 
ber threads, elastic film, or the like.) which extend in the 
width direction are arranged in the body peripheral re- 
gion A1 0 and the leg peripheral portion 2 to be worn in 
a state where the body peripheral region A10 and the 
leg peripheral portion 2 certainly fit to a body trunk and 
hip of the wearer by the body peripheral region elastic 
members 4F and 4B, and leg peripheral portion elastic 
members 5F and 5B. 

[0004] For the elastic member in this case, especially 
forthe body periphery, typically rubber threads are used. 
The rubberthreads are arranged throughout the circum- 
ference of a region unevenly distributed on a side of a 
waist opening edge of the body peripheral region (i.e., 
a region of a length range from the waist opening edge 
to a leg opening start end). It is general that an arrange- 
ment interval is 1 0 mm or more. Typically, the arrange- 
ment interval at the waist opening portion is made small, 
and to prevent excessive press at a ventral portion, the 
arrangement interval at an under waist portion (a portion 
at an under crotch side from the waist opening portion) 
is made large. 

[0005] However, in the case of the above convention- 
al disposable diaper, since the body peripheral region 
elastic members 4F and 4B and the leg peripheral por- 
tion elastic members 5F and 5B are also arranged on a 
portion corresponding to the absorbent body 3, the ab- 
sorbent body 3 contracts as shown by arrows G1 and 
G2 due to elasticity of the body peripheral region elastic 
members 4F and 4B and the leg peripheral portion elas- 
tic members 5F and 5B. Then, a portion on which the 
body peripheral region elastic members 4F and 4B are 
arranged and an approximately center in a longitudinal 
direction which is a portion where body fluid stays in the 
absorbent body 3 particularly by expansion and contrac- 



tion of the leg peripheral portion elastic members 5F and 
5B contract to cause wrinkles. Thus, there has been a 
drawback that fitness between the absorbent body 3 
and the hip portion is impaired and liquid leakage easily 
5 occurs. 

[0006] In the conventional disposal diaper, an interval 
of three-dimensional gathers provided to protrude at the 
side of the wearer in both outer side edges of the ab- 
sorbent body 3 becomes small due to contraction of the 
10 absorbent body 3, the three-dimensional gathers make 
inroads into a crotch portion when worn with displace- 
ment from side to side, and that has been a cause of 
leakage. 

[0007] Thus, the pants type disposable diaper where 

*5 occurrence of clumsy wrinkles is prevented by providing 
a region having no elastic member in the body periph- 
eral region is proposed. However, although this kind of 
pants-type disposable diaper make a good show, it have 
been difficult to be worn or to wear, and has slipped off 

20 jn some cases. There has been a problem that the de- 
sired fitness feeling is not obtained. 
[0008] Disposable wearing articles such as the above 
disposable diapers, disposable pants or the like are re- 
quired to make a waist periphery, leg peripheries and a 

25 body periphery elasticizable to improve adhesiveness 
to the wearer. In this case, it can be alsothoughtto utilize 
woven fabrics (stretch fabrics) where materials per se 
have elasticity, however, cost is too high to use it for dis- 
posal articles. Therefore, typically, a filamentous or obi- 

30 |jke elastic member is glued in a stretched state on a 
non-elastic sheet such as a non-woven fabric, a plastic 
film or the like to make the non-elastic sheet elasticiza- 
ble. 

[0009] To continuously manufacture such elastic 

35 sheet, a method is employed where while the non-elas- 
tic sheet is turned out from a roller and run, an elastic 
member is withdrawn from a roller and attached on the 
non -elastic sheet in a stretched state with a predeter- 
mined tension. However, there are some cases where 

40 a portion with no need of elasticity (hereinafter, non- 
elastic portion) and an elastic portion should be provided 
intermittently in a scanning direction of the sheet in 
terms of forms of disposable wearing articles or as a 
matter of convenience of cutting into individual products. 

45 [0010] Although it is also thought for the non-elastic 
portion that the elastic portion is attached on the sheet 
without giving the tension, it is difficult in terms of man- 
ufacturing to promptly switch the stretched state with the 
tension to or from the state without the tension. 

50 [0011] Therefore, typically, the non-elastic portion is 
provided by intermittently coating an adhesive on the 
sheet to provide an adhesive-applying portion and a 
non-applying portion alternately along the sheet scan- 
ning direction on the sheet, and cutting the elastic mem- 

55 ber present on the adhesive non-applying portion. Since 
the elastic member is not attached to the sheet on the 
adhesive non-applying portion, the elastic member cut 
at one site is stretched to the elastic member attached 
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on the sheet to be relaxed, and stay there. 
[0012] The method to cut the elastic member in- 
cludes, for example, as the method described in Japa- 
nese Patent Laid-open Application No. 2000-26015, a 
method where the elastic member is cut by passing the 5 
sheet on which the elastic member is positioned be- 
tween a first roller having a continuous linear convex 
portions (single-edged blade) continuing along a roller 
width direction and a second roller opposed thereto, and 
pressing or heating with the linear convex portions of 10 
the first roller. 

[0013] However, in this conventional method, since 
cutting force is acted continuously and linearly along the 
roller width direction, the sheet portion where no elastic 
member exist is cut in some cases. Even when it is not *5 
cut, since the sheet such as non-woven fabric or the like 
becomes a thin film by heating and pressing, one seal- 
ing line with hard tactile remains across the portion 
where no elastic member exist. Thus, there has been a 
problem that both looks and wearing feeling become in- 20 
sufficient when made into products. 
[0014] Thus, the present applicant has proposed a 
method for manufacturing elastic sheet wherein a lam- 
inate is made by positioning a single or a plurality of elas- 
tic members of filamentous, netty, sheet like or the like 25 
on a sheet or between upper and lower sheets in an ex- 
tended state, the laminate is passed between a first roll- 
er wherein multiple convex portions are disposed on the 
surface and a second roller opposed to the first roller, 
and the elastic member of the laminate is cut by either 30 
one of pressing or heating between the convex portions 
of the first roller and the second roller. 
[0015] According to such a method for manufacturing 
the elastic sheet, there are advantages obtained that 
there is no breaking of the sheet portion , wearing feeling 35 
becomes good because no linear hard sealing line re- 
mains or the like. However, due to a subsequent design 
change, necessity to partially regulate contractile force 
occurred in order to make a disposal wearing article fur- 
ther fit to a body shape as well as loosen constriction of 40 
the leg peripheries. As techniques for it, as shown in 
FIG. 40, the method where the elastic member is cut 
using a first roller wherein the convex portions are dis- 
posed in a region of a head-cutting home base shape 
in a constant pattern, i.e., using the first roller wherein 45 
a convex portion forming region is formed to have a re- 
gion where a cutting length of the elastic member is 
gradually expanded, and the method where tensile force 
is modulated by modulating extensible force of each 
elastic member with making a cut location rectangular so 
as being conventional, are studied, respectively. How- 
ever, in the former case, it was found that staving and 
slivering of substrates occur in the range of signs Q1 
and Q2 shown in the same figure only by changing the 
formation range of the convex portions. On the other ss 
hand, in the latter case, although it becomes possible to 
partially change the extensible force without causing 
staving and slivering of the sheet, it was difficult to apply 



for an actual manufacturing line because an extensive 
equipment change is accompanied. 
[001 6] The object of the present invention is to provide 
a disposable diaper which improves fitness to a wearer 
as well as certainly prevents leakage of body fluid, 
makes a fine showing, is easy to be worn and wear, and 
causes no slip off. 

[0017] Another object of the present invention is to 
provide a method for manufacturing an elastic sheet 
used for disposable diapers, wherein cut of an elastic 
member without possibility of sheet breakage is made 
possible as well as a cutting location of the elastic mem- 
ber can be optionally changed without causing staving 
and slivering, and a disposable diaper using the elastic 
sheet. 

Disclosure of the Invention 

[001 8] To solve the above problems, according to the 
first aspect of the present invention, a disposable diaper 
in which a waist opening portion and right-and-left leg 
opening portions are formed in a use state comprises: 
an elastic portion where a plurality of elastic members 
is provided along a width direction with an interval of not 
more than 7.0 mm in a longitudinal direction, and a non- 
elastic portion where no elastic member is provided, at 
least at an under waist portion of a body peripheral re- 
gion of a length range from a waist opening edge to a 
leg opening start end, 

wherein the non-elastic portion is in a center of at 
least one of a front side and a back side and the elastic 
portion is provided in a region including right-and-left 
side portions except the non-elastic portion, and 

a difference between a maximum product width 
obtained when the body peripheral region is extended 
to a limit of extension in a product width direction and a 
contracted product width obtained when the body pe- 
ripheral region is in a non-extended contraction state is 
from 1 00 to 250 mm in a state where the front side and 
the back side are overlapped. 
[0019] When looking a product, since eye-catching is 
a place which is the center (the center in the width di- 
rection), in the present invention, the non-elastic portion 
is provided in a center of at least one of the front side 
and the back side, there is no occurrence of wrinkle in 
this portion and the product makes good showing. De- 
formation of the absorbent body present in the center is 
prevented. Moreover, because the elastic portion is in 
the region including the right-and-left side portions ex- 
cept the non-elastic portion, and the difference of the 
product width in a usual state where the elastic portion 
contracts and the product width in a maximum extended 
state where the elastic portion is extended to a periph- 
eral direction is made from 100 to 250 mm, the diaper 
becomes one which is easy to be worn or wear and is 
excellent in fitness feeling. 

[0020] According to the second aspect of the inven- 
tion, a disposable diaper in which a waist opening por- 
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tion and right-and-left leg opening portions are formed 
in a use state comprises: an elastic portion where an 
elastic member is provided along a width direction, and 
a non-elastic portion where no elastic member is pro- 
vided, at least at an under waist portion of a body pe- 
ripheral region of a length range from a waist opening 
edge to a leg opening start endj 

wherein the non-elastic portion is in a center of at 
least one of a front side and a back side and the elastic 
portion is provided in a region including right-and-left 
side portions except the non-elastic portion, and 

an extensible force in a product width direction of 
the body peripheral region obtained when the body pe- 
ripheral region is extended to the product width direction 
is in a range of 300 to 600 gf in a 100 mm contracted 
state with respect to a maximum product width in a limit 
of extension and is in the range of 50 to 300 gf in a 1 50 
mm contracted state with respect to the maximum prod- 
uct width in the limit of extension, in a state where the 
front side and the back side are overlapped. 
[0021] Although action effects on looks of the product 
and deformation prevention of the absorbent body are 
similar to those in the above first aspect, in the dispos- 
able diaper, because the elastic portion is in the region 
including the right-and-left side portions except the non- 
elastic portion, the extensible force of the body periph- 
eral region of the product is in the range of 300 to 600 
gf when the elastic portion is contracted at 1 00 mm from 
the maximum extended state where the elastic portion 
is maximally extended in the peripheral direction, and 
the extensible force of the body peripheral region of the 
product is in the range of 50 to 300 gf when it is con- 
tracted at 150 mm, the diaper becomes one which is 
easy to wear or to be worn and is excellent in fitness 
feeling. 

[0022] Preferably, a mass of the elastic member is 
from 0.05 to 0.1 3 g per elastic portion of 1 00 mm x 1 00 
mm in the limit of extension state. Thereby, the diaper 
becomes one which is easy to wear or to be worn and 
is excellent in fitness feeling. 

[0023] It is preferred that a total sum of lengths of the 
non-elastic portions in the width direction is from 15 to 
40% of a body peripheral length. 
[0024] A width of the elastic portion in the longitudinal 
direction may be in the range of 50 to 150 mm. 
[0025] When the above numeric ranges are limited, 
the action effects mentioned above become still more 
remarkable. 

[0026] More preferably, a percentage of a length at a 
maximum extension to the length in the usual state 
where the elastic member is contracted is from 250 to 
350%. 

[0027] When the tension of the body periphery is in 
the above numeric range, the action effects mentioned 
above become still more remarkable. 
[0028] According to the third aspect of the present in- 
vention, a disposable diaper in which a waist opening 
portion and right-and-left leg opening portions are 



formed in a use state comprises: an elastic portion 
where a plurality of elastic members is provided along 
a width direction and over a length range of not less than 
60% of the body peripheral region, and a non-elastic 
5 portion where no elastic member is provided at least at 
an under waist portion of a body peripheral region of a 
length range from a waist opening edge to a leg opening 
start end, 

wherein the elastic member is a netty elastic mem- 

10 ber, a nonporous film elastic member or a porous film 
elastic member, 

the non-elastic portion is provided in a center of at 
least one of a front side and a back side and the elastic 
portion is provided in a region including right-and-left 

15 side portions except the non-elastic portion, and 

a difference between a maximum product width 
obtained when the body peripheral region is extended 
to a limit of extension in a product width direction and a 
contracted product width obtained when the body pe- 

20 ripheral region is in a non-extended contraction state is 
from 100 to 250 mm in a state where the front side and 
the back side are overlapped. 
[0029] Even when the elastic member is the netty 
elastic member, the nonporous film elastic member or 

25 the porous film elastic member, the action effects similar 
to those in the above first and second aspects can be 
obtained. 

[0030] According to the forth aspect of the invention, 
a disposable diaper comprises: a liquid permeable top 

30 sheet which is located at a side of a wearer, a liquid im- 
permeable back sheet which is located at an opposite 
side of the wearer, and an absorbent body which is be- 
tween both these sheets at a center of a body peripheral 
region and a leg peripheral portion, 

35 wherein a leg peripheral portion elastic member at 

least running to an outer side edge of the absorbent 
body at an approximately center in a longitudinal direc- 
tion in the leg peripheral portion is provided in a range 
of the leg opening edge in the leg peripheral portion. 

40 [0031] According to the disposable diaper, fitness to 
a hip portion is widely improved by elasticity of the leg 
peripheral portion elastic member, as well as the leg pe- 
ripheral portion elastic member is provided at a portion 
running to at least the outer side edge of the absorbent 

45 body at the approximately center in the longitudinal di- 
rection in the leg peripheral portion in a range of the leg 
opening edge, therefore, the leg peripheral portion elas- 
tic member is not provided at a portion corresponding 
to the absorbent body or a portion except the outer edge 

50 of the absorbent body, thus there is no possibility that 
absorbability is impaired by contraction of the absorbent 
body, and there becomes no need to fear liquid leakage. 
[0032] According to the fifth aspect of the invention, a 
disposable diaper comprises: a liquid permeable top 

55 sheet which is located at a side of a wearer, a liquid im- 
permeable back sheet which is located at an opposite 
side of the wearer, and an absorbent body which is be- 
tween both these sheets at a center of a body peripheral 
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region and a teg peripheral portion, 

wherein a leg peripheral portion elastic member 
which is linked overstriding the absorbent body in a 
width direction in an approximately center in a longitu- 
dinal direction in the leg peripheral portion is provided 
in a range of the leg opening edge in the leg peripheral 
portion, and an elasticity lowering member which lowers 
an elasticity is provided to the leg peripheral portion 
elastic member which is disposed corresponding to the 
absorbent body among the leg peripheral portion elastic 
members. 

[0033] According to the disposable diaper, the elas- 
ticity of the leg peripheral portion elastic member gives 
good fitness of the leg peripheral portion to the leg pe- 
ripheral portion of the wearer, as well as the elasticity 
lowering member which lowers the elasticity is provided 
to the leg peripheral portion elastic member at the por- 
tion corresponding to the absorbent body, therefore, 
there is no possibility that the absorbability is impaired 
due to contraction of the absorbent body and there be- 
comes no need to fear liquid leakage. 
[0034] Preferably, a plurality of body peripheral region 
elastic members extending in the width direction is pro- 
vided at the body peripheral region, an elasticity lower- 
ing member which lowers the elasticity being provided 
to the elastic member which is disposed corresponding 
to the absorbent body among th e body peripheral region 
elastic members. 

[0035] In this case, the elasticity of the body periph- 
eral region elastic member gives good fitness of the 
body peripheral region to the body peripheral region of 
the wearer, as well as the elasticity lowering member 
which lowers the elasticity is provided to the body pe- 
ripheral region elastic member at the portion corre- 
sponding to the absorbent body, therefore, there is no 
possibility that the absorbability is impaired due to con- 
traction of the absorbent body and there becomes no 
need to fear liquid leakage. 

[0036] A member to cut the body peripheral region 
elastic member may be employed as the elasticity low- 
ering member. 

[0037] In this case, the elasticity of the body and leg 
peripheral portion elastic members can be reduced only 
by cutting the body and leg peripheral portion elastic 
members, and thus the diaper can be manufactured with 
low cost. 

[0038] Further, it is preferred that a plurality of body 
peripheral region elastic members extending in the 
width direction is provided at the portion from the width 
direction end portion in the body peripheral region at 
least to the outer side edge of the absorbent body. 
[0039] In this case, the elasticity of the body periph- 
eral region elastic member gives good fitness of the 
body peripheral region to the body peripheral region of 
the wearer, as well as a plurality of peripheral portion 
elastic members extending to the width direction is pro- 
vided at the portion from the width direction end portion 
in the body peripheral region at least to the outer side 



edge of the absorbent body. Thus, no elastic member is 
provided at the portion corresponding to the absorbent 
body and the portion except the outer side edge of the 
absorbent body. Therefore, there is no possibility that 
5 the absorbability is impaired due to contraction of the 
absorbent body and there becomes no need to fear liq- 
uid leakage. 

[0040] More preferably, an inner end portion of the 
body and leg peripheral portion elastic members is lo- 
cated in the inward than the outer side edge of the ab- 
sorbent body. 

[0041] In this case, the elastic members can be ar- 
ranged as widely as possible in the width direction in the 
range where the absorbability of the absorbent body is 
not impaired, and thus the fitness to the wearer is further 
improved. 

[0042] According to the sixth aspect of the invention, 
a disposable diaper comprises: a liquid permeable top 
sheet which is located at a side of a wearer, a liquid im- 
permeable back sheet which is located at an opposite 
side of the wearer, and an absorbent body which is be- 
tween both these sheets at a center of a body peripheral 
region and a leg peripheral portion, 

wherein a plurality of body peripheral region elas- 
tic members which extend in the width direction except 
a portion corresponding to the absorbent body or a por- 
tion not corresponding to at least both outer side edges 
of the absorbent body are provided only at the body pe- 
ripheral region. 

[0043] According to the disposable diaper, no elastic 
member is provided at the leg peripheral portion, there- 
fore, there is no possibility that the absorbability is im- 
paired due to contraction of the absorbent body at a 
crotch portion and there becomes no need to fear liquid 
leakage. Furthermore, the elasticity of the body periph- 
eral region elastic member gives good fitness of the 
body peripheral region to the body peripheral region of 
the wearer, as well as no elastic member is arranged at 
the portion corresponding to the absorbent body and the 
portion except the outer side edges of the absorbent 
body, therefore, there is no possibility that the absorba- 
bility is impaired due to contraction of the absorbent 
body and there becomes no need to fear liquid leakage. 
[0044] Preferably, an inner end portion of the body pe- 
ripheral region elastic member is located in the inward 
than the outer side edge of the absorbent body. 
[0045] In this case, the elastic members can be ar- 
ranged as widely as possible in the width direction in the 
range where the absorbability of the absorbent body is 
not impaired, and thus the fitness to the wearer is further 
improved. 

[0046] According to the seventh aspect of the inven- 
tion, a disposable diaper comprises: a liquid permeable 
top sheet which is located at a side of a wearer, a liquid 
impermeable back sheet which is located at an opposite 
side of the wearer, and an absorbent body which is be- 
tween both these sheets at a center of a body peripheral 
region and a leg peripheral portion, 
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wherein a plurality of body peripheral region elas- 
tic members which extend in the width direction is pro- 
vided only atthe body peripheral region and an elasticity 
lowering member which lowers an elasticity is provided 
to the body peripheral region elastic member which is 
disposed corresponding to the absorbent body among 
the body peripheral region elastic members. 
[0047] According to the disposable diaper, no elastic 
member is provided at the leg peripheral portion, there- 
fore, there is no possibility to impair the absorbability 
due to the contraction of the absorbent body at the 
crotch portion and there becomes no need to fear the 
liquid leakage. Furthermore, the elasticity of the body 
peripheral region elastic member gives good fitness of 
the body peripheral region to the body peripheral region 
of the wearer, as well as the elasticity lowering member 
which lowers the elasticity is provided to body peripheral 
region elastic members at the portion corresponding to 
the absorbent body, therefore, there is no possibility to 
impair the absorbability due to the contraction of the ab- 
sorbent body and there becomes no need to fear the 
liquid leakage. 

[0048] Preferably, a member to cut the body periph- 
eral region elastic member is employed as the elasticity 
lowering member. 

[0049] In this case, the elasticity of the body and leg 
peripheral portion elastic members can be reduced only 
by cutting the body and leg peripheral portion elastic 
members, and thus the diaper can be manufactured with 
low cost. 

[0050] It is preferred that a three-dimensional gather 
which rises at the side of the wearer are provided at both 
the outer side edges of the absorbent body, the rising 
start point of the three-dimensional gather being located 
in the inward side from the outer side edge of the ab- 
sorbent body lower portion. 

[0051] In this case, since a rising dimension of the 
three-dimensional gather from the outer side edge of the 
absorbent body do not become so large, the dimension 
between the three-dimensional gather can be enlarged. 
Thus, even when the wearing is not performed accurate- 
ly, there becomes no fear that the diaper breaks into the 
legs. 

[0052] According to the eighth aspect of the invention, 
a method for manufacturing an elastic sheet comprises 
the steps of: 

making a laminate by disposing a plurality of elastic 
members with filamentous, netty, sheet-shaped or 
the like on a sheet face or between upper and lower 
sheets in an extended state; 
passing the laminate between a first roller on which 
a plurality of convex portions are arranged in a pre- 
determined region on a surface of the first roller, a 
convex portions row having a predetermined line 
pressure which is adjusted by changing an interval 
of the convex portions row along the roller axis di- 
rection for at least a portion and a second roller op- 



posed to the first roller; and 
cutting the elastic member of the laminate by at 
least either one of pressing or heating between the 
convex portion of the first roller and the second roll- 
5 er. 

[0053] According to the ninth aspect of the invention, 
a method for manufacturing an elastic sheet comprises 
the steps of: 

10 

making a laminate by disposing a plurality of elastic 
members with filamentous; netty, sheet-shaped or 
the like on a sheet face or between an upper and 
lower sheets in an extended state; 
15 passing the laminate between a first roller on which 
a plurality of convex portions are arranged in a pre- 
determined region on a surface of the first roller, a 
line pressure of a convex portion row along the roller 
axis direction being nearly equal for at least a por- 
20 tion of the convex portions by changing an interval 
of the convex portions row along the roller axis di- 
rection and a second roller opposed to the first roll- 
er; and 

cutting the elastic member of the laminate by at 
25 least either one of pressing or heating between the 
convex portion of the first roller and the second roll- 
er. 

[0054] First, since no cutting force acts to the elastic 
30 member of the portion other than the convex portion, 
portions which is cut and is not cut are produced in the 
elastic member and lead-in due to the cut of elastic 
member becomes partial. Thus it becomes a sheet with 
less feelings for foreign matters, which is good for wear- 
35 ers. Since no cutting force acts between the convex por- 
tion and the convex portion, even when the cutting force 
acts such that the sheet in the roller axis direction is cut, 
it can be prevented that the sheet portion corresponding 
a portion between the convex portion and the convex 
40 portion is cut. Thus, even if the sheet is partially cut, a 
situation where it is linearly broken unlikely occurs. The 
sheet can be also such that it is partially cut to improve 
air permeability of the sheet. 

[0055] The present inventors have studied causes for 
45 occurrence of staving and slivering when tried to cut the 
elastic member by the first roller in a tilting direction but 
not vertical direction against an arranged direction of the 
elastic member, and then it has been confirmed that the 
line pressure due to the convex portion is too high at Q1 
50 and Q2 regions (see FIG. 40) which are short in convex 
portion forming interval length of the roller axis direction. 
[0056] Thus, in the eighth aspect of the invention, the 
convex portion disposing interval of the roller axis direc- 
tion was changed for at least a portion of the convex 
55 portions to reduce the line pressure to the degree that 
the line pressure causes no staving by adjusting the line 
pressure of the convex portion row along the roller axis 
direction. In the ninth aspect of the invention, the convex 
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portion disposing interval of the roller axis direction was 
changed for at least a portion of the convex portions to 
make a line pressure of a convex portion row along the 
roller axis direction nearly equal. As a result, there be- 
comes no region where the line pressure elevates local- 
ly, and the elastic member becomes possible to be cut 
without causing staving and slivering. 
[0057] That is, according to the method for manufac- 
turing the elastic sheet of the present invention, the cut 
of elastic member is made possible with no possibility 
of sheet breakage, as well as it becomes possible that 
a cutting position of the elastic member is optionally 
changed without causing staving and slivering of the 
substrate. 

[0058] In the method for manufacturing the elastic 
sheet of the present invention, the elastic member may 
be glued by coating an adhesive on at least one of the 
upper and lower sheets and sandwiching the elastic 
member between the upper and lower sheets, 
suitably used are those where 

[0059] Preferably, as a specific structure of the first 
roller, in the predetermined region on a surface, the con- 
vex portion with a length in the roller axis direction of 1 
to 25 mm and a width in a roller peripheral direction of 
0.5 to 15 mm is disposed in a lattice or a staggered pat- 
tern in the roller axis direction and in the roller peripheral 
direction, and it is preferable that a value or an approx- 
imate value thereof obtained by multiplying a ratio of a 
formation interval length in the roller axis direction of the 
convex portion row to a formation interval length in the 
roller axis direction of a standard portion convex portion 
row to a disposition pitch of the convex portion row of 
the standard portion is rendered a disposition pitch in 
the roller axis direction of the convex portions in the con- 
vex portion row where at least the formation interval 
length of the convex portion row in the roller axis direc- 
tion is unequal to a convex portion formation interval 
length of a standard portion. 

[0060] Further, a plane shape of the convex portions 
may be, for example, a lattice, linear or polygonal shape, 
and these are disposed in a lattice pattern, or preferably 
in a staggered lattice pattern to ensure cutting. An ad- 
hesive may be coated on at least one of the sheet and 
the elastic member along the longitudinal direction con- 
tinuously or discontinuously, or partially or entirely. 
[0061] In the meantime, in a disposable diaper which 
is made by attaching the elastic sheet manufactured by 
the method described above to an elasticity imparted 
portion, it becomes one with soft tactile impression for 
the wearer and good looks. 

Brief Description of the Drawings 

[0062] 

FIG. 1 is a development plan view of the first em- 
bodiment for term description of the invention; 
FIG. 2 is a development plan view of a disposable 



diaper according to the first embodiment of the in- 
vention; 

FIG. 3 is a view on arrow taken on line X-X in FIG. 2; 
FIG. 4 is a perspective view showing the first em- 

5 bodiment product; 

FIG. 5 is an occurrence status schematic view of 
wrinkles of the product of the present invention; 
FIG. 6 is a development plan view showing the dis- 
posable, diaper according to the second embodi- 

10 ment of the invention; 

FIG. 7 is a front face side development plan view 
showing the disposable diaper in FIG. 6; 
FIG. 8 is a development plan view showing the dis- 
posable diaper according to the third embodiment 

15 of the invention; 

FIG. 9 is a development plan view showing the dis- 
posable diaper according to the forth embodiment 
of the invention; 

FIG. 10 is a main portion enlarged sectional view 
20 showing the disposable diaper in FIG. 9; 

FIG. 11 is a main portion enlarged sectional view 
showing another example of the disposable diaper 
in FIG. 9; 

FIG. 12 is a main portion enlarged sectional view 
25 showing still another example of the disposable dia- 
per in FIG. 9; 

FIG. 1 3 is a development plan view showing the dis- 
posable diaper according to the fifth embodiment of 
the invention; 

30 FIG. 14 is a main portion enlarged sectional view 
showing the disposable diaper in FIG. 13; 
FIG. 1 5 is a development plan view showing the dis- 
posable diaper according to the sixth embodiment 
of the invention; 

35 FIG. 16 is a development plan view showing the dis- 
posable diaper according to the seventh embodi- 
ment of the invention; 

FIG. 17 is a perspective drawing showing a method 
for manufacturing elastic sheet according to the 

40 eighth embodiment of the invention; 

FIG. 18 is a perspective drawing showing another 
example of the method for manufacturing the elastic 
sheet according to the invention; 
FIG. 19A is a front illustration showing an emboss 

45 heat roller and an opposed roller in FIG. 1 7 in a non- 
cutting state; 

FIG. 19B is a front illustration showing an emboss 
heat roller and an opposed roller in FIG. 1 7 in a cut- 
ting state; 

50 FIG. 20 is a developed view showing an emboss 
portion of the emboss heat roller in FIG. 17; 
FIG. 21 A is an illustration showing an example of 
an emboss pattern of linear convex portions which 
is a staggered lattice arrangement at an intermedi- 
ns ate square portion in FIG. 20; 

FIG. 21 B is an illustration showing an example of 
an emboss pattern of lozenge convex portions 
which is a staggered lattice arrangement at an in- 
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termediate square portion in FIG. 20; 
FIG. 22 is an illustration showing an example of an 
irregular emboss pattern at both side portions in 
FIG. 20; 

FIG. 23 is an illustration showing an example of an 5 
irregular emboss pattern at both side portions in 
FIG. 20; 

FIG. 24 is an enlarged plan view showing the cutting 
state of the elastic member in FIG. 1 7; 
FIG. 25A is an illustration showing a cutting aspect 10 
of lozenge convex portions; 
FIG. 25B is an illustration showing a cutting aspect 
of lozenge convex portions; 
FIG. 26A is an illustration showing an example of a 
lattice emboss pattern in the method for manufac- is 
turing the elastic sheet according to the ninth em- 
bodiment of the invention; 

FIG. 26B is an illustration showing an example of a 
lattice emboss pattern in the method for manufac- 
turing the elastic sheet according to the ninth em- 20 
bodiment of the invention; 

FIG. 27 is a perspective view showing the method 

for manufacturing the elastic sheet according to the 

tenth embodiment of the invention; 

FIG. 28A is a front illustration showing the first roller 25 

and the second roller in FIG. 27 in a non-cutting 

state; 

FIG. 28B is a front illustration showing the first roller 
and the second roller in FIG. 27 in a cutting state; 
FIG. 29 is an illustration showing the state at cutting 30 
in FIG. 27; 

FIG. 30 is a plan view showing a disposing example 

of cut convex portions of the first roller in FIG. 27; 

FIG. 31 is an enlarged plan view showing the cut 

state of the elastic member in FIG. 27; 35 

FIG. 32A is an illustration showing the first mode 

comprised in the method for manufacturing the 

elastic sheet according to the invention; 

FIG. 32B is an illustration showing the second mode 

comprised in the method for manufacturing the 40 

elastic sheet according to the invention; 

FIG. 32C is an illustration showing the third mode 

comprised in the method for manufacturing the 

elastic sheet according to the invention; 

FIG. 32D is an illustration showing the forth mode 45 

comprised in the method for manufacturing the 

elastic sheet according to the invention; 

FIG. 33 is a flowchart showing a production line of 

the diaper; 

FIG. 34 is a development plan view showing the dis- 50 
posable diaper manufactured by the flow in FIG. 33; 
FIG. 35A is an illustration showing an arranged 
mode of the elastic members of the disposable dia- 
per according to the invention; 
FIG. 35B is an illustration showing an arranged 55 
mode of the elastic members of the disposable dia- 
per according to the invention; 
FIG. 35C is an illustration showing an arranged 



mode of the elastic members of the disposable dia- 
per according to the invention; 
FIG. 35D is an illustration showing an arranged 
mode of the elastic members of the disposable dia- 
per according to the invention; 
FIG. 36 is a figure showing a front and back design 
example of the disposable diaper product according 
to the invention; 

FIG. 37 is a development plan view showing an em- 
bodiment where another elastic member is in- 
stalled; 

FIG. 38 is a development plan view showing an em- 
bodiment where the other elastic member is in- 
stalled; 

FIG. 39 is a development plan view showing a con- 
ventional disposable diaper known in the art; and 
FIG. 40 is a cutting procedure schematic view 
showing the elastic member using the first roller 
where convex portions are disposed in a region with 
a cutting head home base shape in a constant pat- 
tern. 

Best Mode for Carrying Out the Invention 

[0063] Hereinafter, in reference to the drawings, em- 
bodiments of the invention are described in detail. 

(First embodiment) 

[0064] As shown in FIG. 2, the pants-type disposable 
diaper 100 according to the first embodiment mainly 
comprises a flexible external sheet 101 , and an absorb- 
ent body 110 which is fixed to an inner face of the ex- 
ternal sheet 101 and extends in a longitudinal direction 
(front and back direction) with a leg peripheral portion 
1 05 as a center. 

[0065] The external sheet 1 01 is made by laminating 
and fixing two or three or more breathable/water-repel- 
lent non-woven fabric. As shown in FIG. 4, a waist open- 
ing portion A5 and a pair of right-and-left leg opening 
portions C5 are formed by joining an entirety of the lon- 
gitudinal direction of both side edge portions of a front 
side F and a back side B in the final stage of the process 
for manufacturing after overlaying the external sheet 1 
and the absorbent body 110 (make this joint portion a 
sign 130). 

[0066] Throughout herein, the term "longitudinal di- 
rection" means the direction binding a ventral side and 
a dorsal side, and the term "width direction" means the 
direction perpendicular to the longitudinal direction. The 
term "waist opening edge" means an edge of the waist 
opening portion A5, and the term "leg opening edge" 
means the edge of the leg opening portion C5. The term 
"leg opening start end" means a location where the leg 
opening edge of the leg opening portion C5 and the joint 
portion 130 intersect, and has a meaning of a site where 
the leg opening edge starts. The term "body peripheral 
region" (e.g., A1 in FIGS. 1 and 2) means a whole region 
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of the length range from the waist opening edge to the 
leg opening start end. The body peripheral region T can 
be conceptually divided into "waist portion" (e.g., T1 in 
FIGS. 1 and 2) and "under waist portion" (e.g., U1 in 
FIGS. 1 and 2). The length in the longitudinal direction 
thereof is different depending on product sizes, and is 
from 15 to 40 mm for the waist portion T1 and from 65 
to 1 20 mm for the under waist portion U1 . 
[0067] The term "product width" referred to in the in- 
vention means a distance between both side edges at 
the product. When the product width of the body periph- 
eral region is different at the waist portion T1 and the 
under waist portion U1 , especially it is rendered as the 
width at the under waist portion U1 . A product width di- 
rection is the direction along the product width. In FIG. 
4, the product width and the product width direction are 
represented by PW and pw, respectively. Therefore, the 
maximum product width is the product width when the 
body peripheral region is stretched to the product width 
direction and the elastic portion is extended to extension 
limit at the product in the state where the front side and 
the back side are overlapped. A contraction width is the 
product width when the elastic portion is in the contrac- 
tion state where it is not extended at the product in the 
state where the front side and the back side are over- 
lapped. 

[0068] On the other hand, a total sum of lengths in the 
width direction of non-elastic portions referred to in the 
invention is referred to the sum of each width direction 
length when non-elastic portions are present in the front 
side and the back side, respectively, and is the length 
of thewidth direction when non-elastic portion is present 
at only one site at the body peripheral region. 
[0069] The term "leg opening portion" (e.g., C1 in 
FIGS. 1 and 2) means the whole region of the length 
range which forms the leg opening portion C5. The term 
"center" means an intermediate region excluding the 
side portions including a centerline of the product. The 
term "side" means both side portions at the body periph- 
eral region A1 . 

[0070] As is also shown in FIG. 3, the absorbent body 
110 comprises the rectangular liquid permeable top 
sheet 1 1 1 which is made up of non-woven fabric and the 
like and directly contacts with skin of the wearer, an ab- 
sorbent body 115 made up of a rectangular absorbent 
core 113 having stiffness to some extent where floccu- 
lent pulp is the subject and forehead winded rectangular 
crepe paper 1 1 4 enfolding whole upper and lower faces 
thereof and a rectangular liquid impermeable back 
sheet 112 made up of polyethylene plastic film and the 
like which reaches vicinity of both side edges in a back 
face of the absorbent body 115, wherein the liquid per- 
meable top sheet 1 1 1 makes the round of the both side 
edges of the absorbent body 1 1 5, reaches the back side, 
is overlapped on the liquid impermeable back sheet 112, 
and these respective elements are integrated by attach- 
ing with a hot melt adhesive (those represented by * in 
the figure are attached portions). As shown in the figure, 



a liquid permeable second sheet 1 1 6 can be intervened 
between the liquid permeable top sheet 111 and the 
crepe paper 1 14 if necessary. The absorbent body 110 
is integrated to the external sheet 1 01 by attaching near- 
5 ly entire back face with the hot melt adhesive. 

[0071] Leg peripheral rising cuffs 140 (three-dimen- 
sional gathers) which protrude at the side of the use are 
formed at both side portions of the absorbent body 110, 
respectively. The rising cuffs comprises a rising sheet 
141 which substantially continues to the width direction 
and elastic member(s), for example, one or a plurality 
of elastic members 142, 142, ...made up of rubber 
threads as shown in the figure. 
[0072] More particularly, the rising cuffs 140 are 
formed by doubling the rising cuffs 1 41 , and are formed 
by enfolding respective elastic members 142, 142, ... in 
the fixing state by the hot melt adhesive. It is desirable 
that the rising sheet 141 which forms each rising cuffs 
140 is not liquid permeable and is liquid impermeable 
or hydrophobic. Also, it may have a nature to repel liq- 
uids by giving a silicon treatment to a liquid permeable 
sheet such as non-woven fabric. Further, it is desirable 
to have air or vapor permeability. 
[0073] The inner face of the double rising sheets 1 41 
makes the round of the back face side of the absorbent 
body 115 and the liquid impermeable back sheet 112, 
and is firmly fixed with the hot melt adhesive and the 
like. As a result, the firm fixation start end of the double 
rising sheets 141 forms a rising end (rising start point) 
143 of the rising cuffs 140. 

[0074] A forefront side from the rising end 1 43 is a free 
portion which is not fixed to the product body. 
[0075] In the meantime, in front and back end portions 
of the longitudinal direction, the free portion is fixed to 
the product by the hot melt adhesive and the like in the 
state where the front heads for a central side of the prod- 
uct, specifically fixed to an outer face of the liquid per- 
meable top sheet 111. 

[0076] It is a basic mode that at least one of the elastic 
members 142, 142, ... is in the free portion, however es- 
pecially it is preferred that the elastic member 142 is at 
a front portion of the free portion, and further, as shown 
in FIG. 3, it is preferable to have the elastic member at 
a root side. As is shown in the figure, it is desirable to 
have a plurality of members at the root portion. 
[0077] FIG . 2 shows the state where the diaper is de- 
veloped in the longitudinal direction. Since the disposa- 
ble diaper is worn to a body in a boat form in wearing 
and contraction force of respective elastic members 
142, 142, ...acts, the front and back ends of the product 
are as they are and the rising cuffs 140 rise by the con- 
traction force of the respective elastic members 142, 

142 at the leg peripheries. Then, the side portions 

of the absorbent body 1 1 0 are deformed and raised, and 
the absorbent body is also slightly raised with being de- 
formed to form deep packet space. 
[0078] Space surrounded by right-and-left rising cuffs 
1 40, 1 40 forms the space to confine urine or loose stool. 
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When urine is excreted into the space, the urine passes 
through the liquid permeable top sheet and is absorbed 
in the absorbent body element 115, as well as for solids 
of loose stool, the rising cuffs 140 become barriers and 
its overleaping is prevented. 

[0079] In the meantime, in the longitudinal direction 
end portion of the front side F and the back side B, waist 
elastic member 120F and 120B made up of thin rubber 
threads parallel to the end edge of the waist opening 
portion A5 with intervals are positioned and fixed under 
extension to extend and contract between non-woven 
fabrics of the external sheet 1 01 at the waist portion T1 
in order to enhance fitness of the waist periphery. The 
interval and the number of the waist elastic members 
120F, 120B at the waist portion W can be appropriately 
determined, however for example, it is preferred that the 
interval is from about 4 to 8 mm and the number is from 
about 4 to 10. 

[0080] Under such configuration, according to the 
present invention, under waist portion elastic members 
1 21 F, 1 21 B along the width direction are provided at an 
underbelly portion of the front side F and a hip portion 
of the back side B in the under waist portion U1 which 
is the portion from the waist portion T1 to the leg opening 
portion C1 of the front side F and back side B. The under 
waist portion elastic members 121 F, 1 21 B are provided 
at ieft-and-right sides of the product except near entirety 
of the absorbent core 1 1 3 among the portions from one 
side joint portion 1 30 to the other side joint portion 1 30 
in the front side F and the back side B. At that time, con- 
sidering the form of the general pants-type disposable 
diaper, it is desirable that the width in the longitudinal 
direction of an elastic portion where the under waist por- 
tion elastic members 121 F, 121B are provided is made 
from 50 to 150 mm. It is desirable that non-elastic por- 
tions where the under waist portion elastic members 
1 21 F, 1 21 B are not provided are made such that the total 
sum of the peripheral direction length is from 1 5 to 40% 
of the peripheral length of the body, periphery. 
[0081] Further in the present invention, configured is 
such that the difference between the maximum product 
width obtained when the body peripheral region is ex- 
tended to the limit of extension in the product width di- 
rection and the contracted product width obtained when 
the body peripheral region is in the non-extended con- 
traction state is from 1 00 to 250 mm, and especially suit- 
ably from 150 to 200 mm in the state where the front 
side and the back side are overlapped, or made is such 
that an extensible force in the product width direction of 
the body peripheral region when the body peripheral re- 
gion is extended to the product width direction is in the 
range of 300 to 600 gf in the state contracting 100 mm 
for the maximum product width in the limit of extension 
and is in the range of 50 to 300 gf in the state contracting 
150 mm for the maximum product width in the limit of 
extension in the state where the front side and the back 
side are overlapped. This can be accomplished, for ex- 
ample, by the following configuration. 



[0082] If in the form of general pants-type disposable 
diaper, it is desirable that the maximum product width is 
from 300 to 400 mm. It is desirable that a weight of the 
under waist portion elastic member at the elastic portion 
5 is from 0.05 to 0.1 3 g per 1 00 mm x 1 00 mm elastic por- 
tion in the state of the extension limit. 
[0083] On the other hand, it is desirable that a mutual 
interval of the under waist portion elastic members 121 F 
and 1 21 B is the same as or shorter than the interval of 
10 the waist elastic members 121 F and 120B. The rubber 
threads used as these under waist portion elastic mem- 
bers 121 F and 1 21 B can be smaller than or substantially 
equivalent to the thin rubber threads used as the above 
waist elastic member 120 in intention stress and sec- 
15 tional outer diameter, and suitably the length at the max- 
imum extension is from 250 to 350%, and especially 
from 250 to 300% of the length at usual contraction. 
[0084] In the example shown in the figure, as these 
under waist portion elastic members 121 F and 121 B, 
thin rubber threads, specifically the elastic members of 
which thickness is 620 dtex or less are used, the interval 
in the longitudinal direction is 7.0 mm or less, and re- 
spectively parallel from 15 to 40 members are posi- 
tioned and fixed between the non-woven fabric of the 
external sheet 1 in both of the front side F and the back 
side B. In this way, as is schematically shown in FIG. 4, 
generated wrinkles are narrow in width in the width di- 
rection, short in length in the longitudinal direction (di- 
rection perpendicular to the width direction), and gener- 
ated in the form where the wrinkles continue in nearly 
longitudinal direction. Concavity or convexity of each 
wrinkle is extremely small. Furthermore, there is scarce- 
ly constriction at the rubber thread 9 portions, and rt is 
difficultto discriminate the presence of the rubberthread 
9 when a color of the sheet composing an outer surface 
and a color of the rubber thread 9 are the same color. 
[0085] As a result the pants-type disposable diaper 
can be obtained in which the wrinkles are not noticeable 
and are fine texture even if viewable, and which exhibits 
the outer surface with flat plane and is excellent in sim- 
ple feeling, i.e., without obstructive feelings and excel- 
lent in looks. Furthermore, no rubber trace is produced 
by pressing to skin as the face and by no topical exces- 
sive press to skin, and fitness is good and slip-off of the 
product is prevented because friction of inner face of the 
product and skin run to the entirety and the inner face 
of the product and the skin contact completely 
[0086] On the other hand, in the first embodiment, the 
leg opening portion elastic members 123 are provided 
at right-and-left portions except the center of the leg 
opening portion C1 . For the leg opening portion elastic 
member 123, as with the under waist portion elastic 
members 1 21 F and 1 21 B, the elastic member of which 
thickness is 620 dtex or less can be positioned and fixed 
between the non-woven fabrics by making the interval 
of the longitudinal direction 7.0 mm or less. 
[0087] The disposable diaper configured in this way 
becomes the product where the difference between the 
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maximum product width obtained when the body periph- 
eral region is extended to limit of extension in the prod- 
uct width direction and the contracted product width ob- 
tained when the body peripheral region is in the non- 
extended contraction state is from 100 to 250 mm, and 5 
the extensible force in the product width direction of the 
body peripheral region when the body peripheral region 
is extended to the product width direction is in the range 
of 300 to 600 gf in the state contracting 1 00 mm for the 
maximum product width in the limit of extension and is 
in the range of 50 to 300 gf in the state contracting 1 50 
mm for the maximum product width in the limit of exten- 
sion in the state where the front side and the back side 
are overlapped, and thus becomes one which is easy to 
be worn and to wear and excellent in fitness feeling 

(Second embodiment) 

[0088] The pants-type disposable diaper 200 shown 
in FIG. 6 as with FIG. 1 mainly comprises a flexible ex- 
ternal sheet 201 and an absorbent body 210 which is 
fixed to an inner face of the external sheet 201 and ex- 
tends to a longitudinal direction (front and back direc- 
tion) with'making leg peripheral portion as a center. The 
interval and the number of the waist elastic members 
220F and 220B of the pants-type disposable diaper 200 
in FIG. 6 can be appropriately determined, however, for 
example, it is preferred that the interval is from about 4 
to 6 mm and the number is from about 5 to 7. Besides 
here, the under waist elastic member at the front side 
and the under waist elastic member at the back side are 
rendered an underbelly portion elastic member and a 
hip portion elastic member, respectively. 
[0089] Further, the underbelly portion elastic member 
221 F is provided along the width direction at an under- 
belly corresponding site of the front side F, and the hip 
portion elastic member 221 B is provided along the width 
direction at a hip portion corresponding site of the back 
side B. These underbelly portion elastic member 221 F 
and the hip portion elastic member 221 B are provided 
by the elastic sheet of the present invention described 
below. That is, in the process to run a lower sheet 10 
where the length of the front side F and the back side B 
is substantially rendered a width, the elastic member 20 
(220F, 220B, 221 F, 221 B) is positioned in the extended 
state and is sandwiched with the lower sheet 1 0 and an 
upper sheet 30 with the same width to make a laminate, 
subsequently, the laminate is passed between the first 
roller 50 where a plurality of convex portions are dis- 
posed on the surface and the second roller 59 opposed 
to the first roller, and the elastic member of the laminate 
20, the elastic members 20, 20, . .. at 200A portion in the 
figure are cut by either one of pressing or heating be- 
tween the convex portion 52 of the first roller 50 and the 
second roller 59 (see FIG. 17). 
[0090] In the underbelly portion elastic member 221 F 
of the present example, the portion 200A corresponding 
to the center of the absorbent body in the portion from 



one side joint portion 230 to the other side joint portion 
230 at the front side F is discontinuously formed by cut- 
ting according to the method of the invention described 
above. On the other hand, as with conventional ones, 
the hip portion elastic member221 B is continuously pro- 
vided from one side joint portion 230 to the other side 
joint portion 230 at the back side B. Also, a discontinu- 
ous side of the underbelly elastic member 221 F and a 
side end of an opposite side run on to both ends of the 
hip portion elastic member 221 B, respectively. 
[0091] In the example shown in the figure, as these 
underbelly portion elastic member 221 F and hip portion 
elastic member 221 B, the elastic member made up of 
thin rubber threads which are respectively parallel from 
9 to 25 members is positioned and fixed between the 
no n -woven fabrics of the external sheet 1 to extend un- 
der extension both at the front side F and the back side 
B, The mutual interval of the underbelly portion elastic 
member 221 F and hip portion elastic member 221 B is 
equivalent to or shorter than the interval of the waist 
elastic members 221 F and 220B. 
[0092] The rubber threads used as these underbelly 
portion elastic member 221 F and hip portion elastic 
member 221 B can be made one which is smaller than 
or substantially equivalent to thin rubber threads used 
as the waist elastic member 220 described above in in- 
tension stress and sectional outer diameter. Simply, the 
use of the quite same rubber threads in both can corre- 
spond, however, discrimination such as color coding 
other than the above properties may be contemplated. 
As the thin rubber threads used herein, specifically, 
those where the intension stress is in the range of 4 to 
1 7 g, especially from 5 to 1 0 g at the extension of 1 50% 
are suitably used, and those where the sectional outline 
is in the range of 1 00 to 350 urn, especially from 1 20 to 
270 u.m are suitably used. 

[0093] Thus, as is also found in FIG. 7 showing a dia- 
per surface side, because the partial portion of the ab- 
sorbent body in the portion from the one side joint por- 
tion 230 to the other side joint portion 230 at the front 
side F has been discontinuously formed, the underbelly 
portion elastic members 221 F and 221 F do not run on 
across the absorbent body 210 at the front side F and 
contraction force in the width direction against the ab- 
sorbent body 210 is attenuated. As a result, prevented 
is the problem that the absorbent body rises up from the 
skin due to vertical wrinkles formed along the width di- 
rection by the action of elastic members across the ab- 
sorbent body as is conventional and leakage occurs 
from the waist peripheral region. 
[0094] A cut area 200A of the elastic member is a min- 
imum width Rmin at the front side end portion, and the 
width of the cut area is successively enlarged as being 
close to the center side and becomes the same cut area 
width Rmax at the center side* from a midpoint. By 
changing the cut area width R, it becomes possible to 
adjust the contraction force in conformity with a body 
shape of the wearer. For example, when the cut area 
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200 A is formed as shown in the figure, it becomes pos- 
sible to reduce the contraction force to a extent that no 
vertical wrinkle is formed at the underbelly portion, and 
it becomes possible to reduce rubber trace at leg open- 
ing root portions by relatively reducing the contraction 
force at groin peripheral area 205A and 205A portions. 
[0095] On the other hand, since the hip portion elastic 
member 221 B is continuously formed from the one side 
joint portion 230 to the other side joint portion 230 at the 
back side B as is usual, it is possible to enhance slip-off 
prevention and adhesiveness to the skin to the same 
extent as those described above. Since there becomes 
nearly no wrinkle in the discontinuous portion of the un- 
derbelly portion elastic members 221 F and 221 F at the 
front side F, adhesiveness with a pants worn thereon 
becomes good and the diaper becomes simple one with 
good looks. Besides, although not shown in the figure, 
the underbelly portion elastic member 221 F and 221 F 
of the invention can be also discontinuously formed at 
the whole portion of absorbent body 210 in the portion 
from the one side joint portion 230 to the other side joint 
portion 230 at the front side F, and in this case, the same 
action effects as the above can be obtained. 
[0096] Since the other configurations and action ef- 
fects are the same as those in the first embodiment, the 
description is omitted. 

(Third embodiment) 

[0097] For the meantime, FIG. 8 shows the disposa- 
ble diaper 300 in the third embodiment, which is made 
by laminating and fixing a rectangular body external 
sheet 301 A of which width is slightly wider than that of 
an absorbent body 310 (not shown in the figure), a front 
side body periphery sheet 301 B which forms the front 
side portion except leg peripheral portion 305, and a 
back side body periphery sheet 301 C which forms the 
back side portion except the leg peripheral portion 305. 
[0098] In the body external sheet 301 A, a plurality of 
waist elastic members 320F and 320B are positioned 
and fixed under extension with intervals and in parallel 
with end edges at both end edges which composes the 
waist opening portion. A plurality of elastic members 
321 F and 321 F which continue along the product width 
direction are attached each under extension at each 
side corresponding site of the front side body periphery 
sheet 301 B, and the elastic members 321 F and 321 F at 
these side corresponding sites are mutually discontinu- 
ous. 

[0099] On the other hand, at the back side body pe- 
riphery sheet 301 C, the elastic members 321 B are po- 
sitioned and fixed to continuously extend from one side 
joint portion to the other side joint portion. And, the por- 
tion continuing to the waist elastic members among 
these elastic members 321 B forms a part of the waist 
elastic members of the invention functionally and con- 
ceptually. 

[0100] In the above example, the underbelly portion 



elastic members are discontinuously formed and the hip 
portion elastic members are continuously formed, how- 
ever, conversely it is possible that the underbelly portion 
elastic members are formed continuously from the one 

5 side joint portion to the other side joint portion and the 
hip portion elastic members are formed discontinuously 
at a portion of or whole absorbent body at the portion 
from the one side joint portion to the other side joint por- 
tion, orthat both the underbelly portion elastic members 

10 and the hip portion elastic members are formed discon- 
tinuously at a portion of or whole absorbent body at the 
portion from the one side joint portion to the other side 
joint portion. 

[0101] In the above example, the elastic sheets of the 
1$ invention are used for providing the underbelly portion 
elastic members and the hip portion elastic member, 
however, the elastic sheets of the invention can be used 
for the other portions where elasticity is liked to be im- 
parted (e.g., also for providing the waist elastic mem- 
20 bers or leg peripheral elastic members). 

(Forth embodiment) 

[0102] In FIGS. 9 to 1 2, the pants-type disposable dia- 
per 400 according to the forth embodiment of the inven- 
tion is shown. 

[01 03] As shown in FIGs. 9 and 1 0, the pants-type dis- 
posable diaper 400 mainly comprises a flexible external 
sheet 401 , and an absorbent body 41 0 which is fixed to 
an inner face of the external sheet 401 and extends in 
a longitudinal direction with making leg peripheral por- 
tions 405 as a center, as is the case with the pants-type 
disposable diapers 100 to 300 in the first and second 
embodiments. 

[0104] As is also shown in FIG. 10, the absorbent 
body 410 has a rectangular liquid permeable top sheet 
411 which is made up of non-woven fabric and the like 
and directly contacts with skin of the wearer, a rectan- 
gular absorbent body 413 having stiffness to some ex- 
tent, a rectangular liquid impermeable waterproof film 
414 which makes the round of the absorbent body 413 
from a back side to a surface side and covers both side 
portions of the surface side in a forehead winding form 
and a liquid impermeable back sheet 41 2, and these re- 
spective elements are integrated by attaching with a hot 
melt adhesive (those represented by * in the figure are 
attached portions). As the absorbent body 413, pre- 
ferred are those where fibrillated pulp is a major ingre- 
dient and high molecular absorbent polymer is com- 
bined, and the absorbent body is given as the form en- 
tangled in the crepe paper 415. As the waterproof film 
414, polyethylene film and the like are used. When it is 
required to enhance an absorbent ability, it is desirable 
to make a liquid permeable second sheet 41 6 intervene 
between the liquid permeable top sheet 41 1 and the ab- 
sorbent body 413 as shown in FIG. 10. 
[0105] The above absorbent body 410 is glued and 
integrated to the back sheet 412 at nearly whole back 
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face by a hot melt adhesive with leaving both side por- 
tions of the waterproof film 41 4 a little. 
[0106] The external sheet 401 is made by laminating 
and fixing two breathable/water-repellent non-woven 
fabrics, and whole longitudinal direction of both side 
edge portions of the front and back sides is joined by 
means of ultrasonic sealing, hot melting or the like at a 
final stage of the process for manufacturing after over- 
laying the external sheet 401 and the absorbent body 
410 (the joint portion has been made a sign 430). 
[0107] To enhance the fitness of the body periphery 
at the front and back sides, a plurality of under waist 
portion elastic members 421 F and 421 B which extend 
in the width direction is arranged between the non-wo- 
ven fabrics at the portion from the width direction end 
portion of the body periphery at least to an outer side 
edge 410a of the absorbent body 413, at least such that 
the expansion and contraction of the under waist portion 
elastic members 421 F and 421 B do not contract the ab- 
sorbent body 410 in the width direction. These under 
waist portion elastic members 421 F and 421 B are made 
up of rubber threads and the like, and the interval and 
number are appropriately determined. For example, it is 
preferred that the interval is from about 4 to 6 mm and 
the number is from about 5 to 7. Besides, it is desirable 
the waist elastic members 420F and 420B are provided 
at 50% or more in each width direction at flap portions 
with no absorbent body 41 0 (i.e., waist portion) in terms 
of further improving the fitness of the body periphery. 
[0108] At the leg peripheries 405, leg peripheral por- 
tion elastic members 422F and 422B which run into at 
least the outer side edge 410a of the absorbent body 
413 are arranged at the longitudinal direction approxi- 
mately center at the leg peripheral portion 405 along an 
opening edge of the leg peripheral portion 405, such that 
at least the leg peripheral portion elastic members 422F 
and 422B do not contract the absorbent body 41 0 in the 
width direction. These leg peripheral portion elastic 
members 422F and 422B are made up of rubberthreads 
and the like, and act to enhance the fitness of the leg 
peripheries. 

[0109] Inner end portions of the under waist portion 
elastic members 421 F and 421 B and the leg peripheral 
portion elastic members 422F and 422B are located in 
the inward than the outer side edge 41 0a of the absorb- 
ent body 413. The waist elastic members 420F and 
420B are formed not to overlap with the absorbent body 
410. Besides, in some cases, the inner end portions of 
the under waist portion elastic members 421 F and 421 B 
and the leg peripheral portion elastic members 422F 
and 422B are located in the outer side than the outer 
side edge 41 0a of the absorbent body 41 0. 
[0110] Three-dimensional gathers (rising cuffs) 410, 
410 which rise from the body to the wearer side are 
formed respectively at the both side portion (specifically, 
right-and-left both side portion of the absorbent body 
41 3) of the absorbent body 41 0 for the purpose of leak- 
age prevention. The three-dimensional gather41 0 com- 



prises a rising sheet 441 which substantially continues 
in the width direction and elastic members 442, 442 
made up of rubber threads which are arranged in the 
rising sheet 441 . The rising sheet 441 is made up of a 
5 liquid impermeable or hydrophobic double sheets. 
[0111] A rising start point (rising end) 423 of the three- 
dimensional gather 440 is rendered a location tilting to- 
ward the inward from the outer side edge 410a at the 
absorbent body 413 lower portion, however, as shown 
in FIG. 10, there are some cases where it is rendered 
the location slightly tilting toward the inward from the 
outer side edge 41 0a at the absorbent body 41 3 where- 
as there are some cases where it is rendered the loca- 
tion greatly tilting toward the inward from the outer side 
edge 41 0a at the absorbent body 41 3 as shown in FIG. 
11. 

[01 1 2] As shown in FIG. 1 2, there are also some cas- 
es where it is inflected from an intermediate site of a 
rising portion of the steric gather 440 to the outer side. 
Since a rising dimension from the absorbent body outer 
side edge 410a of the three-dimensional gather 440 is 
not so enlarged, the dimension E between the three-di- 
mensional gathers 440 and 440 can be enlarged. Even 
if the wearing is not perfect, the diaper will not break into 
the crotch portion H. Besides, it is desirable that the di- 
mension E of the three-dimensional gathers 440 and 
440 is 50 mm or more in terms of preventing breaking 
into the crotch portion H. 

[0113] In the diaper 400 configured as the above, the 
following action effects are obtained. 
[01 14] By elasticity of the under waist portion elastic 
members 421 F and 421 B and the leg peripheral portion 
elastic members 422F and 422B, the body periphery 
and the leg peripheries 405 fit well to the body periphery 
and the leg peripheries of the wearer. Since the under 
waist portion elastic members 421 F and 421 B and the 
leg peripheral portion elastic members 422F and 422B 
are not arranged at the portion corresponding to the ab- 
sorbent body 41 0, there is no possibility that the absorb- 
ability is impaired due to the contraction of the absorbent 
body and there becomes no need to fear the liquid leak- 
age. 

[01 1 5] Furthermore, by locating the inner end portions 
of the under waist portion elastic members 421 F and 
421 B and the leg peripheral portion elastic members 
422F and 422B in the inward from the outer side edge 
41 0a of the absorbent body 41 3, the under waist portion 
elastic members 421 F and 421 B and the leg peripheral 
portion elastic members 422 F and 422B can be ar- 
ranged in the width direction as widely as possible in the 
range where the absorbability of the absorbent body 41 0 
is not impaired. Therefore, the fitness of the wearer is 
further improved. 



[0116] In FIGS. 13 and 14, the pants-type disposable 
diaper 500 according to the fifth embodiment of the in- 
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vention is shown. Under waist portion elastic members 
and waist elastic members together make body periph- 
eral region elastic members. 

[0117] In this case, leg peripheral portion elastic 
members 522F and 522B linked in the width direction 
overstriding the absorbent body 510 are arranged in an 
approximately center in the longitudinal direction in the 
leg peripheral portion along the leg opening edge. A plu- 
rality of body peripheral region elastic members 520F, 
520B, 521 F and 521 B which extend in the width direc- 
tion are arranged at the body peripheral region. An elas- 
ticity lowerin g member 503 wh ich lowers elasticity is giv- 
en to those positioned corresponding to the absorbent 
body 510 among the body peripheral region elastic 
members 520F, 520B, 521 F and 521 B and the leg pe- 
ripheral portion elastic members 522F and 522B. In this 
case, as the elasticity lowering member 503, employed 
is the member to cut the body peripheral region elastic 
members 520F, 520B, 521 F and 521 B and the leg pe- 
ripheral portion elastic members 522F and 522B. 
[0118] This allows the body peripheral region elastic 
members 520F, 520B, 521 F and 521 B and the leg pe- 
ripheral portion elastic members 522F and 522B to fit 
the body peripheral region and the leg peripheral por- 
tions well to the body peripheral region and the leg pe- 
ripheral portions of the wearer. The elasticity at the body 
peripheral region elastic members (under waist portion 
elastic members) 521 F and 521 B and the leg peripheral 
portion elastic members 522F and 522B at the portion 
corresponding to the absorbent body 51 0 is made lower 
by the cut member which is the elasticity lowering mem- 
ber 503. Therefore, there is no possibility that the ab- 
sorbability is impaired due to contraction of the absorb- 
ent body 510 and there becomes no need to fear the 
liquid leakage. Furthermore, only cutting the body pe- 
ripheral region elastic members 520F, 520B, 521 F and 
521 B and the leg peripheral portion elastic members 
522F and 522B can lower the elasticity of the body pe- 
ripheral region elastic members 520F, 520B, 521 F and 
521 B and the leg peripheral portion elastic members 
522F and 522B, and thus the diaper can be manufac- 
tured with low cost. Since the other configurations and 
action effects are the same as those in the forth embod- 
iment, the description is omitted. 

(Sixth embodiment) 

[0119] In FIG. 15, the pants-type disposable diaper 
600 according to the sixth embodiment of the invention 
is shown. 

[0120] In this case, a plurality of body peripheral re- 
gion elastic members 620F, 620B, 621 F and 621 B which 
extend in the width direction are arranged only at the 
body peripheral region except the sites which do not cor- 
respond to both outer side edges 6 1 0a and 6 1 0a of the 
absorbent body 61 0, and no elastic member is arranged 
at the leg peripheral portion 605. In this case, inner end 
portions of the body peripheral region elastic members 



621 F and 621 B (under waist portion elastic member) are 
located in the inward from the outer side edge 610a of 
the absorbent body 610. That is, the diaper 600 of the 
present embodiment has the form where no leg opening 
s portion elastic member 1 23 is arranged in the diaper 1 00 
of the first embodiment. 

[0121] Because this arranges no elastic member at 
the leg peripheral portions 605, there is no possibility 
that the absorbability is impaired due to contraction of 

10 the absorbent body 61 0 and there becomes no need to 
fear the liquid leakage. Furthermore, because the elas- 
ticity of the body peripheral region elastic members 
620F, 620B, 621 F and 621 B makes the body peripheral 
region fit well to the body peripheral region of the wearer, 

15 and no elastic member is arranged at the portion of the 
absorbent body 61 0 except the outer side edges 61 0a, 
there is no possibility that the absorbability is impaired 
due to contraction of the absorbent body 61 0 and there 
becomes no need to fear the liquid leakage. 

20 [0122] In the present embodiment, since the inner end 
portions of the inner end portions of the body peripheral 
region elastic members 621 F and 621 B are located in 
the inward from the outer side edges 610a of the ab- 
sorbent body 610, the elastic members 621 F and 621 B 

25 can be arranged in the width direction as widely as pos- 
sible in the range where the absorbability of the absorb- 
ent body 61 0 is not impaired, and thus the fitness for the 
wearer is improved Since the other configurations and 
action effects are the same as those in the forth embod- 

30 iment, the description is omitted. 

(Seventh embodiment) 

[0123] In FIG. 16, the pants-type disposable diaper 
35 700 according to the seventh embodiment of the inven- 
tion is shown. 

[0124] In this case, a plurality of body peripheral re- 
gion elastic members 720F, 720B, 721 F and 721 B which 
extend in the width direction are arranged only at the 

40 body peripheral region, and an elastic lowering member 
703 which lowers the elasticity is given to those ar- 
ranged corresponding to the absorbent body 710 
among the body peripheral region elastic members 
720F, 720B, 721 F and 721 B. The member to cut the 

45 body peripheral region elastic members 720F, 720B, 
721 F and 721 B is employed as the elasticity lowering 
member 703 as with the fifth embodiment. 
[0125] Since this arranges no elastic member at the 
leg peripheral portion 705, there is no possibility that the 

50 absorbability is impaired due to contraction of the ab- 
sorbent body 710 and there becomes no need to fear 
the liquid leakage. Furthermore, because the elasticity 
of the body peripheral region elastic members 720F, 
720B, 721 F and 721 B makes the body peripheral region 

55 fit weli to the body peripheral region of the wearer, and 
the elastic lowering member 703 which lowers the elas- 
ticity is given to the body peripheral region elastic mem- 
bers (under waist portion elastic members) 721f and 
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721 B at the portion corresponding to the absorbent body 
710, there is no possibility that the absorbability is im- 
paired due to contraction of the absorbent body 71 0 and 
there becomes no need to fear the liquid leakage. 
[01 26] In the present embodiment, because the mem- 
ber to cut the body peripheral region elastic members 
720F, 720B, 721 F and 721 B is employed as the elastic- 
ity lowering member 703, only cutting the body periph- 
eral region elastic members 720 F, 720B, 721 Fand721 B 
can lower the elasticity of the body peripheral region 
elastic members 720F, 720B, 721 F and 721 B, and thus 
the diaper can be manufactured with low cost. Since the 
other configurations and action effects are the same as 
those in the forth and fifth embodiments, the description 
is omitted. 

(Eighth embodiment) 

[0127] In FIG. 17, there is shown a perspective illus- 
tration showing the method for manufacturing the elastic 
sheet according to the eighth embodiment of the inven- 
tion. An arrow direction in thef igure is a running direction 
of the sheet. 

[0128] An obi-like lower sheet 10 with a predeter- 
mined width is running from a right side to a left side in 
the figure in the state where adhesive-applied portions 
11 and non-applied portions 12 are provided by a hot 
melt adhesive coating machine which is not shown in 
the figure. In the invention, it is also possible to make 
the adhesive-applied portion 11 continue in a sheet lon- 
gitudinal direction as shown in FIG. 18. It is preferred 
that the hot melt adhesive is coated by a spray coater, 
curtain coater, spiral coater and the like in terms of air 
permeability. 

[01 29] A plurality of elastic members 20 are reeled out 
from an elastic member roller (not shown in the figure), 
and are attached to the lower sheet 1 0 with being guided 
by a leading guide 21 in the state where a given tension 
is afforded by passing through a tension roller. At that 
time, the elastic member 20 is sandwiched with an upper 
sheet 30 and the lower sheet 10, they are bonded with 
pressure by passing between a press roller 31 and 32, 
and the upper sheet 30, the lower sheet 1 0 and the elas- 
tic member 20 are firmly glued together at the adhesive- 
applied portion 911. 

[0130] This affords a laminate 40 (e.g., the back sheet 
in the invention) where the elastic member 20 is sand- 
wiched with the upper and lower sheets 30 and 1 0). 
[0131] This laminate 40 is inserted between an em- 
boss heat roller (first roller) 50 comprising an emboss 
portion 51 and an opposed roller (second roller) 59, and 
only the elastic member is cut. The sign 43 in FIGS. 1 
and 2 indicates a cut portion. A minimum width 50A of 
the emboss portion 51 is formed slightly shorter than a 
width 10A of the 'adhesive-non-applied portion 12. An 
interval of coating, a peripheral length of the emboss 
heat roller 50 and a running rate have been adjusted 
such that the emboss portion 51 abuts on the adhesive- 



non-applied portion 12. 

[0132] It is preferable that the opposed roller 59 has 
been separated from the emboss heat roller 50 to abut 
only on the emboss portion 51 of the emboss heat roller 
5 50 as shown in FIG. 19. When the emboss part 51 
comes down by rotation of both roller, it abuts on the 
opposed roller 59. Small convex portions 52 (convex 
portion of the invention) as exemplified in FIG. 20 have 
been further formed on the emboss part 51 , and actually 
front faces of these convex portions 52 abut on the op- 
posed roller 59. It is also preferable to provide fit con- 
cave portions corresponding to the con vex. portions 52 
on the side of the opposed roller 59. 
[0133] In the above emboss portion 51 , as shown in 
the developed view of FIG. 20, one side (upper side in 
the figure) from an optional point in a roller axis direction 
is rendered a cut location variable portion 51 A where 
cut lengths are successively extended by changing the 
cut locations of the elastic member 20 in a taper form, 
whereas the other side (lower side in the figure) is ren- 
dered a cut location identical portion 51 B where the cut 
locations of the elastic member 20 are made identical. 
The convex portions 52, 52, ... are provided throughout 
an upper face of the emboss portion 51 according to a 
predetermined disposition pattern. The disposition pat- 
tern is such that it is different at an intermediate rectan- 
gular portion (standard pattern portion) 55A which is sur- 
rounded by chain lines and at sideways trapezoidal both 
side portions (irregular pattern portions) 55B, 55B which 
is located at both side of the intermediate rectangular 
portion 55A. 

[0134] First, at the intermediate rectangular portion 
55A, an arrangement pattern of the standard convex 
portions 52, 52, ... is employed. Examples of specific 
and suitable emboss pattern thereof are shown in FIGS. 
21 A and 21 B. FIG. 21 A is the emboss pattern where a 
plurality of linear convex portions are arranged in a stag- 
gered pattern. That is formed by repeating the disposi- 
tion pattern of a row of the convex portion group where 
the linear convex portions 53, 53, ... with a length of S1 
and a width of W1 are arranged in the axis direction of 
the emboss heat roller 50 (black arrow direction) with 
intervals of a distance D1 and a row of the convex por- 
tion 54, 54, ... group with the same length S1 and width 
W1 as the convex portion 53 wherein the convex por- 
tions 54 are arranged in a peripheral face direction 
(open arrow direction) of the emboss heat roller 50 with 
intervals of a distance M1 after setting a pitch of the roller 
axis direction such that the convex portion 54 is present 
at the location capable of certainly being cut depending 
on the intervals of the elastic members, i.e., the location 
of the elastic members. In this case, the disposition pitch 
PN (become the standard pitch described below) in the 
roller axis direction of the convex portions 53, ... 54, ... 
is S1 + D1 . The number of the convex portions in a row 
could be appropriately set up by the number of the elas- 
tic members to be cut. The row number of the convex 
portion groups can be appropriately set up depending 
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on the length B1 of the adhesive non-applied portion 1 2. 
[0135] FIG. 21 B is the pattern where lozenge convex 
portions are arranged in the staggered. That is formed 
by repeating the disposition pattern of a row of the con- 
vex portion group where the lozenge convex portions 
56, 56, ... with a long axis of S2 and a short axis of W2 
are arranged in the axis direction of the emboss heat 
roller 50 (black arrow direction) with intervals of a dis- 
tance D2 and a row of the convex portion 57, 57, ... 
group with the same lozenge shape as the convex por- 
tion 56 wherein the convex portions 57 are arranged in 
a peripheral face direction (open arrow direction) of the 
emboss heat roller 50 with intervals of a distance M2 
after setting a pitch of the roller axis direction such that 
the convex portion 57 is present at the location capable 
of certainly being cut depending on the intervals of the 
elastic members, i.e., the location of the elastic mem- 
bers. In this case, the disposition pitch PN (become the 
standard pitch described below) in the roller axis direc- 
tion of the lozenge shaped convex portions is S2 + D2. 
In this pattern, it is also needless to say that the number 
of the convex portions in a row and the row number of 
the convex portions can be appropriately set up depend- 
ing on the number of the elastic members to be cut and 
the length B1 of the adhesive non-applied portion, re- 
spectively. An optional polygonal shape may be applied 
in place of the lozenge shaped convex portion. 
[01 36] The length S1 of the linear convex portion and 
the long axis S2 of the lozenge shaped convex portion 
are preferably in the range of 1 to 25 mm, and more pref- 
erably from 5 to 25 mm. It is preferred that S1 has the 
same length as the separate distance from the adjacent 
convex portion D1 , or S1 is longer than D1 . Due to the 
staggered disposition, it becomes possible to certainly 
cut the elastic member located between the convex por- 
tions 53 at the convex portion 54. Similarly in D2 and S2 
in the case of the lozenge shaped convex portion 56, it 
is preferable to make D2 < S2. When the length S1 of 
the linear convex portion and the long axis S2 of the loz- 
enge shaped convex portion is shorterthan 1 mm, there 
is a possibility that the elastic member can not be cut in 
some cases, whereas when it is longer than 25 mm, 
there is a possibility to have a unpleasant feel because 
an area of a sealing portion becomes too large. There- 
fore, the range of the separate distance D1 and D2 is 
also preferably from 1 to 25 mm, and D1 is more pref- 
erably from 3 to 25 mm. In the case where the convex 
portion is the lozenge shape, when the convex portions 
adjacent in the roller peripheral face direction is only 
slightly overlapped one another in view of an elastic 
member annexing direction , there is a possibility that the 
elastic members escape from the sealing portion and 
can not be cut, and thus D2 is more preferably from 3 
to 10 mm. 

[0137] It is preferred that the width W1 of the linear 
convex portion and the short axis W2 of the lozenge 
shaped convex portion are from 0.5 to 15 mm. When 
the width W1 of the linear convex portion and the short 



axis W2 of the lozenge shaped convex portion are short- 
erthan 0.5 mm, there is a possibility that the cut of elastic 
member can not be carried out, whereas when they are 
thicker than 15 mm, there is a possibility to have a un- 
5 pleasant feel because an area of the sealing portion be- 
comes too large. Especially for the short axis W2 of the 
lozenge shaped convex portion, it is preferred that a low- 
er limit is 1 mm or more. 

[0138] The separate distance M1 or M2 between the 
10 convex portion rows is not especially limited, however, 
it is preferred that the M1 and M2 are both from 0.5 to 
25 mm. The shape of the convex portion is not limited 
to the above linear and lozenge shapes, and a diagonal 
line, circular, triangle, star, other polygonal shapes and 
15 the like are applicable. It can be changed depending on 
each row of the convex portions. 
[0139] On the other hand, in the both side portions 
55B and 55B, an irregular emboss pattern is employed 
such that line pressure of the convex portion row 52, 
52, ... in the roller axis direction is nearly equivalent to 
that in the standard portion. As shown in FIGS. 20 and 
22, in the both side portions 55B, the length S1 and width 
W1 of the linear convex portion 53, i.e., the dimension 
of the convex portion 52 is substantially identical, how- 
ever, the disposition pitch Pi in the roller axis direction 
(because the length is identical, it is actually the distance 
D1) is changed for every convex portion row. The con- 
vex portion shape shown in the figure is the example of 
the linear convex portions 53, 54, .... 
[01 40] Specifically, for respective convex portion rows 
I to V in the both side portion 55B area, a formation sec- 
tion length in the roller axis direction of the convex por- 
tion row I is made L1 , the formation section length in the 
roller axis direction of the convex portion row II is made 
L2, the formation section length in the roller axis direc- 
tion of the convex portion row Hi is made L3, the forma- 
tion section length in the roller axis direction of the con- 
vex portion row IV is made L4, and the formation section 
length in the roller axis direction of the convex portion 
row V is made L5. In respective convex-portions I to V, 
in order to make total allongment, i.e., total number of 
the convex portion length S1, S1, ... an identical value 
or approximate values, the approximate value of the val- 
ue obtained by multiplying a ratio of the roller axis direc- 
tion length Li of the row to the roller axis direction length 
LN of the standard portion to the standard pitch PN is 
made the disposition pitch Pi in the roller axis direction 
of the convex portion 52 in respective convex portion 
rows I to V. Specifically, the disposition pitch of the con- 
vex portion I is made PI = PN x L1/LN, the disposition 
pitch of the convex portion row II is made Pll = PN x 
L2/LN, the disposition pitch of the convex portion row III 
is made Pill = PN x L3/LN, the disposition pitch of the 
convex portion row IV is made PIV s PN x L4/LN, and 
the disposition pitch of the convex portion row V is mace 
PV = PN x L5/LN. A numerical value or an approximate 
value obtained from this formula is set up as the dispo- 
sition pitch of each convex portion row. The disposition 
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pitch obtained by the formula is theoretically the numer- 
ical value that can make the total allongment of the con- 
vex portion length S1 , S1 , . .. on each convex portion row 
identical or approximate. By disposing the convex por- 
tions 52, 52, ... according to this numerical value, it be- 
comes possible that the line pressure in the both side 
portions 55B is nearly equivalent to the line pressure in 
the standard portion, and it becomes possible that the 
cut locations of the elastic members are optionally 
changed without the occurrence of staving and slivering 
of the material sheet. 

[0141] It is not necessary to make the line pressure 
nearly uniform in all convex portion rows I to V for the 
disposition pattern of the convex portions 52 at the both 
side portions 55B, and the disposition pitch Pi in the roll- 
er axis direction may be changed only for the parts 
where staving and slivering occur due to excessively 
high line pressure. FIG. 23 is showing one example 
thereof. The disposition pitches PI and Pll may be de- 
termined (e.g., by the above formulae) such that the line 
pressure is reduced to levels where staving and sliver- 
ing do not occur only at the first and second convex por- 
tion rows from the side edge portion, and the standard 
pitches may be used for the other convex portion rows 
III, IV and V under the condition where staving and sliv- 
ering do not occur. 

[0142] In the above example, the plane shape of the 
emboss portion 51 was made into totally a cutting head 
home base shape having a cutting location variable por- 
tion 51 A at an upper side and a cutting location identical 
portion 51 B at a lower side, however, it can be made 
into optional shapes, such as a trapezoidal shape where 
a side edge is tilted from an upper end to a lower end, 
that is, a cutting shape where the upper end to the lower 
end is made into the cutting location variable portion. In 
any cases, in the present invention for the parts where 
the formation section length in the roller axis direction 
of the convex portion row is shorter than the standard 
portion, according to the procedure, the disposition pitch 
in the roller axis direction is changed and the line pres- 
sure is adjusted to become the predetermined value or 
less or nearly equivalent to that of the other convex por- 
tion row (standard portion). 

[0143] The state where the elastic member is cut by 
the method of the present invention is schematically 
shown in FIG. 24. In the figure, the sheet runs toward a 
bottom. The adhesive-applied portion is 11 and the ad- 
hesive non-applied portion is 12. The elastic member 
22 at the left side is cut at the nearest sealing portion 
53a (corresponding to the convex portion 53), an end 
portion thereof 22a is released from a stretched state, 
and expands and contracts toward the elastic member 
22 which is joined and fixed to the sheet. When the re- 
maining elastic member is complemented to an adja- 
cent convex portion 53 before the cutting by the convex 
portion 53 is completed, the elastic member which has 
been between the convex portion 53 and the convex 
portion 53 contracts to the side of the sealing portion 



53a at the cutting by the convex portion 53. When the 
cutting by the convex portion 53 is completed before the 
remaining elastic member is complemented to the con- 
vex portion 53, the elastic member 22b contracts toward 
5 the elastic member (not shown in the figure) present at 
the downstream adhesive-applied portion. The elastic 
member 23 at the right side is cut at the nearest sealing 
portion 54a (corresponding to the convex portion 54), 
and the end portion thereof 23a contracts. 
[0144] For the meantime, FIGS. 25A and 25B show 
the cutting aspects in the case of the lozenge shaped 
convex portions 56 mentioned above, and the cutting 
and sealing are carried out as is the case with the linear 
convex portions. 

[0145] By the above configuration, the elastic mem- 
bers are cut, as well as a plurality of small sealing portion 
groups are formed at the non-elastic portion, and the 
upper and lower sheets are joined at the adhesive-ap- 
plied portion 1 1 . Since each sealing portion is separated 
and small, even when it is made into a thin film by heat 
sealing, it does not give discomfort to the wearer, rela- 
tive to a long continuous line. 

(Ninth embodiment) 

[0146] In place of the emboss heat roller having the 
separately disposed convex portions in the above eighth 
embodiment, it is proposed in FIGS. 26A and 26B to use 
the emboss heat roller having concave portion group 
with a length of 1 to 25 mm and a width of 0.5 to 15 mm 
and having lattice shaped convex portion 95 where the 
width of a came is from 0.5 to 5 mm as shown. The lattice 
shaped convex portion 95 is formed by crossing a plu- 
rality of the cames 96, 96, ... in a curb pattern, and space 
97 surrounded by the cames 96 becomes the concave 
portion (lattice). W3 is the width of the came and is pref- 
erably from 0.5 to 5 mm. When it is too thick, there is a 
possibility that tactile impression goes bad, and when it 
is thinner than 0.5 mm, it becomes like a cutting tool and 
there is a possibility that both the upper and lower sheets 
are entirely cut. The length of the lattice shaped concave 
portion is D3, preferably from 5 to 25 mm, and more pref- 
erably from 5 to 1 0 mm. The width of the lattice shaped 
concave portion is M3, preferably from 5 to 25 mm, and 
more preferably from 5 to 1 0 mm. Diagonal lattices have 
been shown in FIGS 26A and 26B, however, the lattice 
may be foursquare or rectangle. In this embodiment, 
since sealed in the lattice pattern, the elastic members 
can be certainly cut. Since the portion corresponding to 
the lattice concave portion 97 are not sealed, the sheet 
is not broken. Additionally, since thin lattice shaped con- 
vex portions are present at a certain degree of an area 
portion and are in a mesh form, the elastic members 
could be cut at any of seal portions. When sealed with 
a single-edged blade, since all elastic members should 
be cut with a single-edged blade, it is required to seal 
strongly not to leave the elastic members which are not 
cut, and thus the sheet is also cut in some cases. How- 
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ever, in the above configuration, since the elastic mem- 
ber may be cut at the sealing portion, it is not required 
to seal strongly, and also since bonded with pressure, 
the sheet is not broken. Lattice shaped sealing portion 
becomes one where tactile impression to the wearer is 
soft, and its appearance is also beautiful. 

(Tenth embodiment) 

[0147] In reference to FIGS. 27 to 31, the method for 
manufacturing an elastic sheet used for the diaper hav- 
ing the elasticity lowering member, i.e., the method for 
cutting elastic members is described in detail. 
[01 48] In the tenth embodiment, the process u ntil the 
laminate 45 (e.g., back sheet 512 of the diaper 500 in 
FIGS 13 and 14) is obtained by sandwiching the elastic 
member 25 with the upper and lower sheets 35 and 15 
is as is the case with the eighth embodiment, and thus 
the detailed description is omitted. 
[0149] The laminate 45 in this case is inserted be- 
tween the first roller 60 where a plurality of cutting con- 
vex portions 61, 61, ... are disposed with intervals and 
the second roller 65 having concave portions 66, 66, ... 
(see FIG. 29) where the cutting convex portions 61 , 
61 , ... are inserted, and the elastic member 25 is cut and 
holes are formed on the laminate 45 by insetting the cut- 
ting convex portion cuts 61 , 61 , ... into the laminate 45. 
[0150] In the present embodiment, in orderto cut the 
elastic member 25 and form the holes 47, 47, ... for the 
laminate 45 with appropriate intervals in a conveying di- 
rection of the laminate 45, the first roller 60 is configured 
to contact with an outer peripheral face of the second 
roller 65 only at a projecting face 62 which is provided 
at a portion of the peripheral direction thereof, and the 
cutting convex portions 61, 61, ... are formed only at 
these projecting faces 62. Therefore, as shown in FIG. 
2 8 A, in the state where the projecting face 62 is not op- 
posed to the second roller 65, the first and second rollers 
60 and 65 are separated, and the cutting of the elastic 
member 25 and the formation of the holes 47, 47, ... for 
the laminate 45 are not carried out, whereas as shown 
in FIG. 28B, when the projecting face 62 comes to the 
location in which the projecting face 62 opposes to the 
second roller 65 by the rotation of both rollers 60 and 
65, the projecting face 62 of the first roller 60 abuts to 
the second roller 65, at that time, as shown in FIG. 29, 
the cutting convex portions 61 , 61 , ... on the projecting 
face 62 is inset into the laminate 45, and the elastic 
members are cut as well as the holes 47, 47, ... are 
formed on the laminate 45. In this case, when the con- 
cave portion base end portion 66a of the second roller 
65 is formed in a taper shape where the diameter is ex- 
panded as being close to the opening side as shown in 
the figure, there is an advantage that the holes are 
formed more certainly and finely. 
[0151] The cutting convex portions 61, 61, ... can be 
disposed in a matrix pattern, however, to more certainly 
cut the elastic member 25, it is preferred that they are 



disposed in the staggered pattern as shown in FIG. 30. 
In this case, the pitches P1 and P2 in the axis direction 
and the peripheral direction of the first roller 60 are made 
equal to the desired hole pitches. The number, of the cut- 
5 ting convex portions 61 , 61 , ... in a row could be appro- 
priately set up by the number of the elastic members 25 
to be cut. The number of the roller axis direction rows of 
the cutting convex portions 61 , 61 , ... can be appropri- 
ately set up depending on the length of the adhesive 
10 non-applied portion 1 7. Especially, it is preferred that the 
size and dimension of the cutting convex portions 61 , 
61 , ... are determined such that the cutting convex por- 
tions 61 , 61 , ... of the peripheral direction front and back 
rows are overlapped to space between the cutting con- 
's vex portions 61,61,... of each the roller axis direction 
row in the peripheral direction. In that case, there is sub- 
stantially no possibility that the elastic members 25 fails 
to be cut. 

[0152] More detailed cutting aspects in the case 
20 where the above staggered disposition is employed are 
shown in FIG. 31 . In the figure, the sheet runs toward a 
bottom. The adhesive-applied portion is 16 and the ad- 
hesive non-applied portion is 17. The elastic member 
26 at the left side is cut at the nearest sealing portion 63 
25 (corresponding to the cutting convex portion 61 ), an end 
portion 26a thereof is released from a stretched state, 
and expands and contracts toward the elastic member 
26 which is joined and fixed to the sheet. When the re- 
maining elastic member 26 is complemented to the 
30 downstream sealing portion 63 (corresponding to the 
cutting convex portion 61 at a back side) before the cut- 
ting by upstream cutting convex portions 61 is complet- 
ed, the elastic member 26b which has been between 
the both cutting convex portions 61 and 61 contracts to 
35 the side of the downstream sealing portion 63 at the cut- 
ting by the upstream cutting convex portions 61 . When 
the cutting by the upstream cutting convex portions 61 
is completed before the remaining elastic member 26 is 
complemented to the down stream cutting convex por- 
40 tions 61 , the elastic member 26b contracts toward the 
elastic member (not shown in the figure) present at the 
further downstream adhesive-applied portion 16. The 
elastic member 27 at the right side is also cut at th e near- 
est sealing portion 64, and the end portion 27a thereof 
45 contracts. 

[0153] In the laminate 45 formed in this way, air per- 
meability becomes good not only by certainly cutting the 
elastic member 25 by the inset of the cutting convex por- 
tions 61 but also by forming penetrating or fallen holes. 

50 

(Other modified examples) 

[01 54] In the method for manufacturing (or method for 
cutting) the elastic sheets in the above eighth to tenth 
55 embodiments, the modifications such as the following 
(A) to (H) are also possible. 

(A) It is preferred that the first roller 50, 60 and the 
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second roller 59, 65 comprise a heating member at 
least at one side and is configured to carry out a 
meltdown of the elastic members and sealing of the 
upper and lower sheets. A stick sheath heater may 
be provided, and another heating member such as 5 
a heating member by high frequency waves, far in- 
frared radiation heater and oil heater may be com- 
bined in the vicinity thereof. However, in the present 
invention, it is possible to configure such that the 
cutting of elastic members is performed only by io 
pressing. For example, in the above tenth embodi- 
ment, since the cutting convex portions 61 such as 
pins, cutting tools or the like are used, the cutting of 
the elastic members 25 can be carried out only by 
light pressing. In that case, it is possible to manu- « 
facture the soft laminate 45 of upper and lower 
sheets 35, 15 without heat sealing. 

It is also possible to employ the configuration 
where the locations of the first roller 50, 60 and the 
second roller 59, 65 are reversed. 20 

(B) It is preferred that any of the lower sheets 10, 
15 and the upper sheets 30, 35 is heat bondable. 
Non-woven fabric, plastic film, knit, fabric, paper 
and the like can be used. As materials, it is possible 

to use the materials appropriately known in the art 25 
such as polypropylene, polyethylene, polyester, 
cellulose and rayon alone or in mixture of two or 
more. 

(C) Respective sheets 10, 15, 30, and 35 may be 
multiple layer sheets where some sheets have been 30 
already laminated. In this case, it is required to pro- 
vide the heat bondable sheet on an utmost face of 

the lower sheets 10, 15 or an undermost face of the 
upper sheets 30, 35. 

(D) As elastic members, it is possible to use those 35 
which are the materials capable of being melt cut or 
being cut (e.g., thermoplastic polyurethane, various 
elastomers, rubbers and so on), and for example, 
filamentous, obi-like, sheet shape and netty. Not to 

cut the sheet, the elastic members of which melting 40 
point is lower than that of heat bondable materials 
of the upper and lower sheets are selected. 

In the above eighth to tenth embodiments, 
since a plurality of the elastic members 20 and 25 
are attached in parallel, it is possible to attach only 45 
one. 

(E) In FIGS 17 and 27, the examples where the 
elastic members are glued at a center in the width 
direction of the sheet were shown, however, they 
may be the configuration where the elastic mem- so 
bers are glued at vicinity of the end portions of the 
sheet. The arranged portion of the emboss pattern 
could be changed in conformity with the attached 
location of the elastic members. 

(F) The adhesive can be applied either one of or ss 
both of the upper and lower sheets. Further, the ad- 
hesive can be also coated discontinuously (see 
FIGS 17 and 27) or continuously (see FIG. 18) 



along the longitudinal direction, or partially or en- 
tirely on the sheets and the like. 

(G) As shown in FIGS. 32Ato 32D, the cutting sites 
in the present invention may be the adhesive-ap- 
plied portion X or the adhesive non-applied portion 
Y. 

(H) In the above examples, since the forms where 
the elastic members are sandwiched between a pair 
of the upper and lower sheets have been shown, as 
shown in FIGS. 32A and 32B, the elastic member 
cutting technique of the present invention can be 
also applied for the case where the elastic member 
is disposed and fixed on one sheet or multiple layer 
sheets. 

[0155] The results of the eighth to tenth embodiments 
above are collectively shown as follows. 

(I ) Because the emboss heat roller (first roller) hav- 
ing the convex portion groups arranged in the stag- 
gered pattern or the emboss heat roller (first roller) 
having the convex portions in the lattice pattern is 
used, the elastic member is certainly cut at the heat 
sealing by any of the convex portions. 

(2) In the case of the staggered disposition, be- 
cause these convex portions are separated, the 
sheet which does not contact with the convex por- 
tions is not cut, and because the convex portions 
are small, the sheet in contact with the convex sheet 
is not cut. In the lattice disposition, because the thin 
lattice-shaped sealing portion is formed in the cer- 
tain degree of area, tactile impression for the wearer 
becomes soft, an appearance thereof is beautiful, 
and the cutting of sheet is prevented. 

(3) Because the cutting force does not act for the 
elastic member at the portion other than the convex 
portions, a portion in which the elastic member is 
cut and a portion in which the elastic member is not 
cut occur at the elastic member in the roller axis di- 
rection, leading-in due to cutting of the elastic mem- 
ber becomes partial, and the sheet becomes the 
good sheet in wearability with less feeling of foreign 
substance. 

(4) Upon coating the hot melt adhesive, when the 
configuration where the non-applied portion and the 
applied portion are intermittently installed is em- 
ployed, it is possible to continuously manufacture 
the elastic sheet which has the elastic portion and 
the non-elastic portion alternately, and that is pref- 
erable. In this case, there is also the advantage to 
join by sealing at the non-elastic portion. 

(5) When the elastic sheet obtained by the present 
invention is made into a wearing article, the sealing 
area is small, and the sealing portions are separat- 
ed in the staggered pattern or formed in the lattice 
pattern having space, therefore there are advantag- 
es that visual effects are beautiful and there is no 
possibility that discomfort such as pain is given to 
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the wearer 

(6) At least when the convex portion rows where the 
formation section length of the convex portion row 
in the roller axis direction is uneven to the formation 
section length of the convex portion row in the 5 
standard portion are present, since the value or the 
approximate value thereof obtained by multiplying 
the ratio of the formation section length in the roller 
axis direction of the convex portion row to the for- 
mation section length in the roller axis direction of 
the standard portion convex portion row to the dis- 
position interval of the convex portion row in the 
* standard portion is set up as the disposition interval 
in the roller axis direction of the convex portions, 
Line pressure of respective convex portion rows be- 
comes theoretically equal, and no staving and sliv- 
ering occur in the sheet. 

(Eleventh embodiment) 

[0156] Next, the example of the method for manufac- 
turing the disposable diaper is shown to describe the 
method for utilizing the elastic sheet of the present in- 
vention. 

[0157] FIG. 33 shows a fabrication flow of the pants- 
type disposable diaper, which is configured to be pro- 
vided with a manufacturing and supplying line for the 
absorbent body 70, a manufacturing and supplying line 
for the external sheet 90 and a final treatment line 80. 
[0158] In the manufacturing and supplying line for the 
absorbent body 70, first an absorbent core is supplied 
such that the longitudinal direction thereof is along the 
convey direction, the liquid permeable top sheet is over- 
laid thereon and fixed, and further the rising cuffs are 
disposed and fixed at both edge portions of this liquid 
permeable top sheet, respectively. These are disposed 
and fixed on the liquid impermeable back sheet supplied 
separately, and the absorbent body 810 is completed. 
In the case of the present example, the liquid imperme- 
able back sheet is processed such that tenacity of the 
edge portions is strengthened by precedently folding 
back the both side end portions and sandwiching a re- 
inforcing member such as colored urethane film or the 
like between them and gluing (the side edge portions 
may be highlighted or the tenacity may be strengthened 
by a color hot melt adhesion without using the reinforc- 
ing member). 

[0159] The absorbent body 81 0 manufactured in this 
way is turned two-dimensionally at 90° at a 90° turning 
apparatus 71 such that the longitudinal direction thereof 
becomes an orthogonal orientation for the convey direc- 
tion, and is conveyed to an external sheet attaching ap- 
paratus 81 in the final line 80. 

[0160] On the other hand, in the manufacturing and 
supplying line for the external sheet 90, the underbelly 
portion elastic member, the hip portion elastic member 
and the waist elastic member are attached to the obi- 
like external sheet 801 which continues in the product 



width direction. 

[0161] Particularly, the obi-like external sheet 801 is 
first fed in a slip cutter apparatus 91 . At this slip cutter 
apparatus 91 , designed sheet 802 which is supplied 
separately is slipped and sequentially cut into the pre- 
determined shape with supplying intervals, and as is al- 
so shown in FIG. 34, the cut designed sheets 802, 802 
are disposed and fixed to the front side center width di- 
rection and the back side width direction center on the 
upper face of the obi-like external sheet 801 by the hot 
melt adhesive and the like. As the designed sheet, it is 
possible to use those where pictures and the like are 
given to film or the like of opaque materials. 
[0162] Subsequently, the underbelly portion elastic 
sheet and the hip portion elastic sheet which are sup- 
plied from the supplying line 820 for the body periphery 
elastic member are attached to the external sheet 801 , 
respectively. 

[0163] In the present invention, in the supplying line 
820 for the body periphery elastic member, according to 
the method for manufacturing of the present invention, 
each one continuous elastic member 803 for the under- 
belly portion or the hip portion is manufactured where a 
single or multiple elastic members 20 are sandwiched 
between the upper and lower sheets in the extended 
state to make the laminate, which is passed between 
the first roller 50 where multiple convex portions are dis- 
posed on the surface and the second roller 59 opposed 
to the first roller, and the elastic member 20 of this lam- 
inate is cut between the convex portions 52 of the first 
roller 50 and the second roller 59 by at least either one 
of pressing or heating to make the portions to be over- 
lapped with the absorbent body discontinuous. For the 
manufacture of the elastic sheets for the underbelly and 
the hip portions, a separate line may be provided, or one 
manufactured in one line may be divided into two in the 
longitudinal direction. 

[0164] The continuous elastic sheets 803 for the un- 
derbelly and hip portions manufactured in this way are 
attached to the predetermined sites of the front and back 
sides on the external sheet 801 continuously by the hot 
melt adhesive and the like. 

[01 65] Next, the external sheet 801 to which continu- 
ous elastic sheets for the underbelly and hip portions 
are attached is sequentially fed in a die cutter apparatus 
82, sites corresponding to the leg opening portions 805 
are hollowed out, subsequently thereon, the continuous 
waist elastic members 820 are continuously supplied to 
the predetermined sites of respective sides (e.g., mate- 
rials of rubber threads, obi-like rubber orthe like are sup- 
plied in parallel with multiple number intervals), and 
fixed with the hot melt adhesive. As the waist elastic 
member, it is also possible to utilize the elastic member 
of the present invention. 

[0166] The external sheet 801 to which the above 
member attachment is given is subsequently fed in an 
external sheet attaching apparatus 81 in the final line 
80. The absorbent body 801 which is separately fed in 
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is disposed to the product width direction center corre- 
sponding site of the external sheet 810, and fixed with 
the hot melt adhesive or the like. 
[0167] The external sheet 801 where the attachment 
of the various members is completed is folded into two 5 
by a folding apparatus 83 such that both joint portions 
830 and 830 of the front side F and the back side B are 
overlapped, the both joint portions 830 and 830 are 
heat-sealed by a subsequent heat sealing apparatus 83, 
subsequently additional portion which is left for the con- 
vey are cut off at a final cutter 84 to form the sites cor- 
responding to the waist opening end edge, and contin- 
uous-products are cut and separated along the sites cor- 
responding to side edge portion spacing thereof and cut 
to fit to the product dimension to make the individual dia- 
pers. After transcribing pictures, prints or the like on the* 
surface of the external sheet 801 by a transcriber 85 if 
necessary, the individual diapers are sequentially sent 
to a counter not shown in the figure. 
[0168] As shown at the developed state (front face 
side) in FIG. 34, in the disposable diaper manufactured 
in this way, the portion 821 X corresponding to the width 
direction center of the absorbent body at the portion 
from one side joint portion 830 to the other side joint 
portion 830 of the front side F in the elastic members 
821 F and 821 B of the underbelly portion elastic sheets 
803F and 803B are cut and made discontinuous by the 
method of the present invention mentioned above, i.e., 
by passing the laminate between the first roller 50 where 
a plurality of convex portions are disposed on the sur- 
face and the second roller 59 opposed to the first roller, 
and cutting the elastic member of the laminate by either 
one of pressing or heating between the convex portions 
52 of the first roller 50 and the second roller 59. The 
portion 821 X corresponding to the width direction center 
of the absorbent body at the portion from one side joint 
portion 830 to the other side joint portion 830 of the back 
side B in the elastic members 821 F of the hip portion 
elastic sheets 803B and 803B are cut and made discon- 
tinuous by the method of the present invention men- 
tioned above, i.e., by passing the laminate between the 
first roller 50 where a plurality of convex portions are 
disposed on the surface and the second roller 59 op- 
posed to the first roller, and cutting the elastic member 
of the laminate by either one of pressing or heating be- 
tween the convex portions 52 of the first roller 50 and 
the second roller 59. 

(Other embodiments) 

[0169] The pants-type disposable diaper of the 
present invention comprises the elastic portion where 
the elastic member is disposed along the width direc- 
tion, and the non-elastic portion where no elastic mem- 
ber is disposed or the portion where the elasticity low- 
ering member is given to the elastic member at least at 
the under waist portion, and the arrangement of the 
elastic members at the waist portion and the leg opening 



portions is not especially limited. The non-elastic portion 
could be present at the center of at least one of the front 
and back sides , and therefore, it is also possible to make 
the arranged form of the elastic members different at the 
front side F and back side B. The modes of the present 
invention other than the modes shown in the above em- 
bodiments are shown in FIGS. 35Ato 35D. The mode 
in FIG. 35A is the mode where the arrangement of the 
leg opening portion elastic members 1 73 is the same as 
that in the first embodiment, and the waist elastic mem- 
bers 170F and 170B are not disposed at the center of 
both front and back sides. The mode in FIG. 35B is the 
mode where the waist elastic members 270F and 270B 
are not disposed at the center of the front and. back 
sides, and the leg opening portion elastic members are 
disposed. The mode in FIG. 35C is the mode where the 
arrangement of each elastic member at the front side is 
the same as that in the first embodiment, however, the 
under waist portion elastic member 371 B is also dis- 
posed at the center of the back side. It is added that the 
arranged mode of the elastic members is appropriate in 
this way. The present invention includes both cases 
where the under waist portion elastic member 371 F, 
371 B end portion or the leg opening portion elastic 
member 373 end portion is overlapped with the side 
edge portion of the absorbent core and where it does 
not reach the side edge of the absorbent core and is 
separated. 

[0170] In the above examples, the rectangular ab- 
sorbent body is joined to the external sheet with nearly 
sandglass shape, however, it may be the mode where 
the liquid permeable top sheet with the same shape as 
the external sheet is provided and the absorbent body 
is provided between them. Additionally, it may be the 
mode where the external sheet and the absorbent body 
have no boundary and are integrated. 
[0171] The sheet composing an outer surface of the 
product is one where two or three breathable and water- 
repellent non-woven fabrics are laminated and fixed in 
the above example, however, it may be a piece of non- 
woven fabric, and in this case, the elastic member can 
be joined to the use face side of the non-woven fabric. 
Further, it is possible to make the plastic sheet intervene 
at the intermediate of the laminated non-woven fabrics, 
and to attach it at the use face side of the back face side 
non-woven fabric. 

[0172] The under waist portion elastic members may 
be arranged in a lattice netty pattern. One example 
thereof is the mode shown in FIG. 35D. 
[0173] For the meantime, as shown in FIG. 36, de- 
signs such as characters or the like can be given to the 
back face side of the liquid impermeable back sheet 562 
at the center of the product (nearly entire area of the 
absorbent core), for example by printing. Since the de- 
sign portion has the absorbent core having a certain de- 
gree of stiffness, and the external sheet 551 is not de- 
formed and no wrinkle occur according to the invention, 
the design portion becomes one where the design is 
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clearly caught without deformation. In this way, the dia- 
per becomes one where anyone can find the front and 
back at a glance, enjoy changing the diaper and the 
wearer will be pleased. The designed design sheet giv- 
en the design may be made intervene between the ex- 
ternal sheets. Design printing can be performed on the 
external sheet 551 . 

(Concerning elastic members) 

[0174] Additionally, as the above elastic members, it 
is possible to use those which are flexible and elastic 
such as urethane in addition to materials such as natural 
and synthetic rubbers. It is also possible to use thin obi- 
like flexible and elastic obis and sheet shape ones which 
is large in area. Examples thereof include an urethane 
obi, or a film, a sheet or the like. It is possible to select 
non-porous film or porous film as the film and further 
netty sheet and the like as the sheet accordingly. The 
arranged example, of the non-porous film 656 was 
shown in FIG. 37. The arranged example of the netty 
sheet 757 was shown in FIG. 38. In these modes, it is 
also possible to make the configuration according to the 
present invention, i.e., where the difference between the 
product width in a normal state where the elastic portion 
contracts and the product width at the maximally extend- 
ed state where the elastic portion is extended to the limit 
in the width direction is made from 100 to 250 mm, or 
the extensible force of the body peripheral region of the 
product is in the range of 300 to 600 gf when contracting 
1 00 mm from the maximum extension state where the 
elastic portion is maximally extended to the peripheral 
direction and the extensible force of the body peripheral 
region of the product is made the range of 50 to 300 gf 
when contracting 150 mm. 

[0175] In the above embodiments, the pants-type dis- 
posable diaper has been described as the example, 
however, the present invention can be applied to so- 
called taped disposable diaper, which is the type where 
both ventral right-and-left side edges and both dorsal 
right-and-left side edges are joined at the use of the dia- 
per (wearing). 

Industrial Applicability 

[0176] As described above, the disposable diaper of 
the present invention becomes one where wrinkles are 
not noticeable and looks of the product is simple, fur- 
thermore is one which is easy to be worn and to wear, 
furthermore is excellent in fitness, and especially is op- 
timal for the pants-type disposable diaper. 



Claims 

1. A disposable diaper in which a waist opening por- 
tion and right-and-left leg opening portions are 
formed in a use state comprising: an elastic portion 



where a plurality of elastic members is provided 
along a width direction with an interval of not more 
than 7.0 mm in a longitudinal direction, and a non- 
elastic portion where no elastic member is provided, 
5 at least at an under waist portion of a body periph- 
eral region of a length range from a waist opening 
edge to a leg opening start end, 

wherein the non-elastic portion is in a center 
of at least one of a front side and a back side and 
10 the elastic portion is provided in a region including 
right-and-left side portions except the non-elastic 
portion, and 

a difference between a maximum product 
width obtained when the body peripheral region is 
extended to a limit of extension in a product width 
direction and a contracted product width obtained 
when the body peripheral region is in a non-extend- 
ed contraction state is from 1 00 to 250 mm in a state 
where the front side and the back side are over- 
lapped. 

2. A disposable diaper in which a waist opening por- 
tion and right-and-left leg opening portions are 
formed in a use state comprising: an elastic portion 
where an elastic member is provided along a width 
direction, and a non-elastic portion where no elastic 
member is provided, at least at an under waist por- 
tion of a body peripheral region of a length range 
from a waist opening edge to a leg opening start 
end, 

wherein the non-elastic portion is in a center 
of at least one of a front side and a back side and 
the elastic portion is provided in a region including 
right-and-left side portions except the non-elastic 
portion, and 

an extensible force in a product width direc- 
tion of the body peripheral region obtained when the 
body peripheral region is extended to the product 
width direction is in a range of 300 to 600 gf in a 1 00 
mm contracted state with respect to a maximum 
product width in a limit of extension and is in the 
range of 50 to 300 gf in a 1 50 mm contracted state 
with respect to the maximum product width in the 
limit of extension , in a state where the front side and 
the back side are overlapped. 

3. The disposable diaper as claimed in claim 1 or 2, 
wherein a mass of the elastic member is from 0.05 
to 0.13 g per elastic portion of 100 mm x 1 00 mm in 
the limit of extension state. 

4. The disposable diaper as claimed in any one of 
claims 1 -3, wherein a total sum of lengths of the 
non-elastic portions in the width direction is from 1 5 
to 40% of a body peripheral length. 

5. The disposable diaper as claimed in any one of 
claims 1 -4, wherein a width of the elastic portion in 
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the longitudinal direction is in the range of 50 to 1 50 
mm. 

6. The disposable diaper as claimed in any one of 
claims 1-5, wherein a percentage of a length at a 
maximum extension to the length in the usual state 
where the elastic member is contracted is from 250 
to 350%. 

7. A disposable diaper in which a waist opening por- 
tion and right-and-left leg opening portions are 
formed in a use state comprising: an elastic portion 
where a plurality of elastic members is provided 
along a width direction and over a length range of 
not less than 60% of the body peripheral region, and 
a non-elastic portion where no elastic member is 
provided at least at an under waist portion of a body 
peripheral region of a length range from a waist 
opening edge to a leg opening start end, 

wherein the elastic member is a netty elastic 
member, a nonporous film elastic member or a po- 
rous film elastic member, 

the non-elastic portion is provided in a center 
of at least one of a front side and a back side and 
the elastic portion is provided in a region including 
right-and-left side portions except the non-elastic 
portion, and 

a difference between a maximum product 
width obtained when the body peripheral region is 
extended to a limit of extension in a product width 
direction and a contracted product width obtained 
when the body peripheral region is in a non-extend- 
ed contraction state is from 1 00 to 250 mm in a state 
where the front side and the back side are over- 
lapped. 

8. A disposable diaper comprising: a liquid permeable 
top sheet which is located at a side of a wearer, a 
liquid impermeable back sheet which is located at 
an opposite side of the wearer, and an absorbent 
body which is between both these sheets at a center 
of a body peripheral region and a leg peripheral por- 
tion, 

wherein a leg peripheral portion elastic mem- 
ber at least running to an outer side edge of the ab- 
sorbent body at an approximately center in a longi- 
tudinal direction in the leg peripheral portion is pro- 
vided in a range of the leg opening edge in the leg 
peripheral portion. 

9. A disposable diaper comprising: a liquid permeable 
top sheet which is located at a side of a wearer, a 
liquid impermeable back sheet which is located at 
an opposite side of the wearer, and an absorbent 
body which is between both these sheets at a center 
of a body peripheral region and a leg peripheral por- 
tion, 

wherein a leg peripheral portion elastic mem- 



ber which is linked overstriding the absorbent body 
in a width direction in an approximately center in a 
longitudinal direction in the leg peripheral portion is 
provided in a range of the leg opening edge in the 
5 leg peripheral portion, and an elasticity lowering 
member which lowers an elasticity is provided to the 
leg peripheral portion elastic member which is dis- 
posed corresponding to the absorbent body among 
the leg peripheral portion elastic members. 

10 

10. The disposable diaper as claimed in claim 8 or 9, 
wherein a plurality of body peripheral region elastic 
members which extend in the width direction is pro- 
vided at the body peripheral region, an elasticity 

15 lowering member which lowers the elasticity being 
provided to the body peripheral region elastic mem- 
ber which is disposed corresponding to the absorb- 
ent body among the body peripheral region elastic 
members, 

20 

11. The disposable diaper as claimed in claim 9 or 10, 
wherein a member to cut the body peripheral region 
elastic member is employed as the elasticity lower- 
ing member. 

25 

12. The disposable diaper as claimed in claim 8 or 9, 
wherein a plurality of body peripheral region elastic 
members extending in the width direction is provid- 
ed at the portion from the width direction end portion 

30 in the body peripheral region at least to the outer 
side edge of the absorbent body. 

13. The disposable diaper as claimed in claim 8 or 12, 
wherein an inner end portion of the body and leg 

35 peripheral portion elastic members is located in the 
inward than the outer side edge of the absorbent 
body. 

1 4. A disposable diaper comprising: a liquid permeable 
40 top sheet which is located at a side of a wearer, a 

liquid impermeable back sheet which is located at 
an opposite side of the wearer, and an absorbent 
body which is between both these sheets at a center 
of a body peripheral region and a leg peripheral por- 
45 tion, 

wherein a plurality of body peripheral region 
elastic members which extend in the width direction 
except a portion corresponding to the absorbent 
body or a portion not corresponding to at least both 
50 outer side edges of the absorbent body are provid- 
ed only at the body peripheral region. 

15. The disposable diaper as claimed in claim 14, 
wherein an inner end portion of the body peripheral 

55 region elastic member is located in the inward than 
the outer side edge of the absorbent body. 

1 6. A disposable diaper comprising: a liquid permeable 



23 



45 



EP 1 374 814 A1 



46 



top sheet which is iocated at a side of a wearer, a 
liquid impermeable back sheet which is located at 
an opposite side of the wearer, and an absorbent 
body which is between both these sheets at a center 
of a body peripheral region and a leg peripheral por- 
tion, 

wherein a plurality of body peripheral region 
elastic members which extend in the width direction 
is provided only at the body peripheral region and 
an elasticity lowering memberwhich lowers an elas- 
ticity is provided to the body peripheral region elas- 
tic memberwhich is disposed corresponding to the 
absorbent body among the body peripheral region 
elastic members. 

17. The disposable diaper as claimed in claim 16, 
wherein a member to cut the body peripheral region 
elastic member is employed as the elasticity lower- 
ing member. 

18. The disposable diaper as claimed in any one of 
claims 8-17, wherein a three-dimensional gather 
which rises at the side of the wearer are provided 
at both the outer side edges of the absorbent body, 
the rising start point of thethree-dimensional gather 
being located in the inward side from the outer side 
edge of the absorbent body lower portion. 

19. A method for manufacturing an elastic sheet com- 
prising the steps of: 

making a laminate by disposing a plurality of 
elastic members with filamentous, netty, sheet- 
shaped or the like on a sheet face or between 
upper and lower sheets in an extended state; 
passing the laminate between a first roller on 
which a plurality of convex portions are ar- 
ranged in a predetermined region on a surface 
of the first roller, a convex portions row having 
a predetermined line pressure which is adjust- 
ed by changing an interval of the convex por- 
tions row along the roller axis direction for at 
least a portion and a second roller opposed to 
the first roller; and 

cutting the elastic member of the laminate by 
at least either one of pressing or heating be- 
tween the convex portion of the first roller and 
the second roller. 

20. A method for manufacturing an elastic sheet com- 
prising the steps of: 

making a laminate by disposing a plurality of 
elastic members with filamentous, netty, sheet- 
shaped or the like on a sheet face or between 
an upper and lower sheets in an extended 
state; 

passing the laminate between a first roller on 



which a plurality of convex portions are ar- 
ranged in a predetermined region on a surface 
of thefirst roller, a line pressure of aconvex por- 
tion row aiong the roller axis direction being 
nearly equal for at least a portion of the convex 
portions by changing an interval of the convex 
portions row along the roller axis direction and 
a second roller opposed to the first roller; and 
cutting the elastic member of the laminate by 
at least either one of pressing or heating be- 
tween the convex portion of the first roller and 
the second roller. 

21. The method for manufacturing an elastic sheet as 
claimed in claim 19 or 20, wherein the elastic mem- 
ber is glued by coating an adhesive on at least one 
of the upper and lower sheets and sandwiching the 
elastic member between the upper and lower 
sheets. 

22. The method for manufacturing an elastic sheet as 
claimed in claim 20 or 21 , wherein the convex por- 
tion with a length in the roller axis direction of 1 to 
25 mm and a width in a roller peripheral direction of 
0.5 to 15 mm is disposed in a lattice or a staggered 
pattern in the roller axis direction and in the roller 
peripheral direction in a predetermined region on a 
surface in the first roller, and a value or an approx- 
imate value thereof obtained by multiplying a ratio 
of a formation interval length in the roller axis direc- 
tion of the convex portion row to a formation interval 
length in the roller axis direction of a standard por- 
tion convex portion row to a disposition pitch of the 
convex portion row of the standard portion is ren- 
dered a disposition pitch in the roller axis direction 
of the convex portions in the convex portion row 
where at least the formation interval length of the 
convex portion row in the roller axis direction is un- 
equal to a convex portion formation interval length 
of a standard portion. 

23. The method for manufacturing an elastic sheet as 
claimed in any one of claim 19 to 22, wherein a 
plane shape of the convex units is a lattice, linear 
or polygonal shape 

24. The method for manufacturing an elastic sheet as 
claimed in any one of claim 19 to 23, wherein the 
adhesive is coated on at least a portion of the sheet 
and the elastic member along the longitudinal direc- 
tion continuously or discontinuously, or partially or 
entirely. 

25. A disposal diaper comprising an elastic sheet at- 
tached to an elasticity imparted portion, the elastic 
sheet being manufactured by any one method of 
claimed in any one of claim 19-24. 
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